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HOW TO USE THIS SOIL SURVEY 


and colored to show soils that have the same limita- 
tion or suitability. For example, soils that have a 
slight limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can be 
colored red, 

Farmers and those who work with farmers can learn 
about use and management of the soils from the soil 
descriptions and from the descriptions of the range 
sites and woodland groups. 

Foresters and others can refer to the seetion “Wood- 
land,” where the soils of the county are grouped 
according to their suitability for trees. 

Wildlife managers and others can find information 
about soils and wildlife in the section “Wildlife.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suitability 
for range, and also the names of many of the plants 
that grow on each range site. 

Community planners and others can read about soil 
properties that affect the choice of sites for recreation 
areas in the section “Recreation.” 

Engineers and builders can find, under “Engineer- 
ing,” tables that contain test data, estimates of soil 
properties, and information about soil features that 
affect engineering practices. 

Scientists and others can read about how the soils 
formed and how they are classified in the section 
“Formation and Classification of Soils.” 

Newcomers in Anderson County may be especially 
interested in the section “General Soil Map," where 
broad patterns of soils are described. They may also 
be interested in the information about the county 
given in the section “Environmental Factors Affect- 
ing Soil Use." 


qu SOIL SURVEY contains information that 
can be applied in managing farms, ranches, wood- 
lands, and wildlife areas; in selecting sites for roads, 
ponds, buildings, and other structures; and in judg- 
ing the suitability of tracts of land for farming, 
ranching, industry, and recreation. 


Locating Soils 


All the soils of Anderson County are shown on the 
detailed map at the back of this publication. This 
map consists of many sheets made from aerial 
photographs. Each sheet is numbered to correspond 
with & number on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas are 
outlined and are identified by symbols. All areas 
marked with the same symbol are the same kind of 
soil. The soil symbol is inside the area if there is 
enough room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units" can be used to 
find information in this publication. This guide lists 
all the soils of the county in alphabetie order by map 
symbol and gives the capability classification of 
each. It also shows the page where each soil is 
described and the page for the range site to which the 
soll has been assigned. 

Individual colored maps showing the relative suit- 
ability or degree of limitation of soils for many 
specific purposes can be developed by using the soil 
map and the information in the text. Translucent 
material can be used as an overlay over the soil map 


Cover: Soybeans planted on the contour on Kenoma siit 
loam, 1 to 4 percent slopes. 
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into Allen County to join the Neosho River. Sugar Creek 
and its tributaries drain the eastern part of the county and 
flow east into Linn County. The Little Osage River drains 
the southeastern corner of the county. 

The lowest point in the county, about 860 feet above sea 
level, is where Pottawatomie Creek leaves the county north 
of Greeley. The highest points, about 1,210 feet, are in the 
gravelly area north and west of Kincaid and between Garnett 
and Bush City. Most of the county is at an elevation between 
1,000 and 1,100 feet. The greatest difference in local relief, 
about 200 to 300 feet, is along Cedar Creek and Pottawatomie 
Creek, near Garnett. Here the valley floors are bounded 
by steep bluffs that have rock escarpments in many places. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of soil 
are in Anderson County, where they are located, and how 
they can be used. The soil scientists went into the county 
knowing they likely would find many soils they had already 
seen and perhaps some they had not. They observed the 
steepness, length, and shape of slopes, the size and nature 
of streams, the kinds of native plants or crops, the kinds of 
rock and many facts about the soils. They dug many holes 
to expose soil profiles. À profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed much by 
leaching or by the action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those in 
counties nearby and in places more distant. They classified 
and named the soils according to nationwide, uniform pro- 
cedures. The soil series and the soil phase are the categories 
of soil classification most used in a local survey. 

Soils that have profiles alike or almost alike make up a 
soil series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are similar 
in thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geographic 
feature near the place where a soil of that series was first 
observed and mapped. Summit and Woodson, for example, 
are the names of two soil series. All the soils in the United 
States having the same series name are essentially alike in 
those characteristics that affect their behavior in the un- 
disturbed landscape. 

Soils of one series can differ in texture of the surface layer 
and in slope, stoniness, or some other characteristic that 
affects use of the soils by man. On the basis of such differ- 
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NDERSON COUNTY, in the east-central part of Kansas 
(see facing page), covers a total area of 577 square 
miles, or about 369,024 acres. Garnett, in the north-central 
part of the county, is the county seat. The elevation is about 
1,090 feet. In 1970, the population of Anderson County was 
8,501. About 60 percent was rural. 

Farming is an important enterprise in the county. Soy- 
beans, grain sorghum, corn, wheat, and alfalfa are the main 
crops. Beef cattle are the main livestock. Some milk cows are 
kept for dairy products. Raising swine, sheep, and poultry 
is also important. 

Anderson County is in the Osage Plain section of the 
Central Lowlands physiographic province. The landscape 
is one of gently rolling prairies, low hills, and well defined 
drainage patterns. Along the northwest edge of the county 
are rolling hills of Eram and Summit soils. These hills are 
capped by limestone bedrock and underlain by interbedded 
sandstone and shale. To the east of these hills, from along the 
northern border of the county to the southwest corner, is a 
nearly level and gently sloping old alluvial plain that is dis- 
sected by upland streams. Woodson and Kenoma soils are 
the main soils. Isolated low hills are common. The south- 
central part of the county is gently undulating uplands of 
old alluvium overlying limestone and shale. Kenoma soils 
are the main soils. Gravelly knolls occupied by Olpe soils 
are common. 

The northeastern and eastern parts of the county are 
gently sloping to rolling uplands. Steep and broken slopes 
along drainageways and ridges are common throughout 
these areas. Catoosa and Clareson soils are in the higher 
areas and are underlain by limestone bedrock. Outcrops of 
limestone are common. Eram and Talihina soils are in the 
steeper areas and Summit and Dennis soils are on the gentle 
side slopes. The valleys of the major drainageways are oc- 
cupied by. Lanton, Verdigris, and Mason soils. 

The main streams in the county are Pottawatomie Creek, 
Deer Creek, Sugar Creek, and Indian Creek. A number of 
smaller streams empty into Pottawatomie Creek, which 
flows eastward, turns to the north at Greeley, and inter- 
cepts the Marais des Cygnes River (Miami County). Potta- 
watomie Creek and its tributaries drain about 65 percent 
of the county in the north, west-central, and central parts. 
These tributaries are Crystal, Kenoma, Iantha, Sac, Thomas, 
Cedar, Fish, and South Fork Pottawatomie Creeks. 

Deer Creek, which drains the south-central part, and 
Indian Creek, which drains the southwest corner, flow south 


1 DONALD A. Gier and PauL R. Korning, soil scientists, Soil 
Conservation Service, assisted in the surveying. 
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that are finally evolved reflect up-to-date knowledge of the 
soils and their behavior under current methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey shows, in 
color, the soil associations in the survey area. ۸ soil associa- 
tion is a landscape that has a distinctive pattern of soils in 
defined proportions. It typically consists of one or more major 
soils and at least one minor soil, and it is named for the major 
soils. The soils in an association can occur in other associa- 
tions, but in different patterns. 

A map showing soil associations is useful to people who 
want to have a general idea of the soils in a survey area, 
who want to compare different parts of that area, or who 
want to locate large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide for 
broad planning on a watershed, a wooded tract, or a wildlife 
area or for broad planning of recreational facilities, com- 
munity developments, and such engineering works as trans- 
portation corridors. It is not a suitable map for detailed 
planning for management of a farm or field or for selecting 
the exact location of a road or building or other structure, 
because the soils within an association ordinarily vary in 
slope, depth, stoniness, drainage, and other characteristics 
that affect their management. 

The five soil associations in this survey area are described 
on the pages that follow. 


Woodson-Kenoma association‏ .ل1 


Deep, nearly level to gently sloping, somewhat poorly drained 
and moderately well drained soils of the uplands 


The landscape of this soil association is one of gently un- 
dulating uplands and low ridges dissected by slightly en- 
trenched drainageways. The soils are dominantly nearly level 
to gently sloping (fig. 1). 

This association makes up about 30 percent of the county. 
It is about 55 percent Woodson soils, 25 percent Kenoma 
soils, and 20 percent minor soils. 

Woodson soils, in broad continuous areas, are nearly level 
to gently sloping. They are deep, are somewhat poorly 
drained, and have very slow permeability. The surface layer 
typically is black silt loam about 8 inches thick. The subsoil 
is black and very dark gray silty clay in the upper part and 
dark grayish brown and gray silty clay in the lower part. 
It extends to a depth of 60 inches or more. 

Kenoma soils, on low ridges, are gently sloping. They are 
deep, moderately well drained, and very slowly permeable. 
The surface layer typically is very dark grayish brown silt 
loam about 7 inches thick. The subsoil is very dark grayish 
brown to dark yellowish brown silty clay about 31 inches 
thick. The substratum is mottled brown and reddish brown 
silty clay and silty clay loam. Limestone is at a depth of 
about 61 inches. 

Minor in this association are Dennis, Eram, and Summit 
soils on the steeper slopes and Leanna, Mason, and Verdigris 
soils along and in drainageways. 

A large part, of this association is used for crops, and some 
large areas are in native range. Soybeans, grain sorghum, 
corn, and wheat are the main crops. Water erosion is the dom- 
inant hazard on the gently sloping soils. Droughty soil con- 
ditions exist during periods of low rainfall. Terraces, water- 


ences, a soil series is divided into phases. The name of a soil 
phase indicates a feature that affects management. For 
example, Eram silty clay loam, 1 to 4 percent slopes, is one 
of several phases within the Eram series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodland, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, 
because it is not practical to show on such a map all the small, 
scattered bits of soil of some other kind that have been seen 
within an area that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One such kind 
of mapping unit shown on the soil map of Anderson County 
is a soil complex. 

A soil complex consists of areas of two or more soils, so 
intricately mixed or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant soils, 
and the pattern and relative proportions are about the same 
in all areas. Generally, the name of a soil complex consists 
of the names of the dominant soils, joined by a hyphen. 
Eram-Clareson complex, 1 to 15 percent slopes, is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, so severely eroded, or so 
variable that it has not been classified by soil series. These 
places are shown on the soil map and are described in the 
survey, but they are called land types and are given descrip- 
tive names. Stony land is a land type in this survey. 

While a soil survey is in progress, soil scientists take soil 
samples needed for laboratory measurements and for engi- 
neering tests. Laboratory data from the same kinds of soil 
in other places are also assembled. Data on yields of crops 
under defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 
Yields under defined management are estimated for all the 
soils. 

Soil scientists observe how soils behave when used as a 
growing place for native and cultivated plants, and as ma- 
terial for structures, foundation for structures, or covering 
for structures. They relate this behavior to properties of the 
soils. For example, they observe that filter fields for onsite 
disposal of sewage fail on a given kind of soil, and they relate 
this to the slow permeability of the soil or to its high water 
table. They see that streets, road pavements, and founda- 
tions for houses are cracked on a named kind of soil, and they 
relate this failure to the high shrink-swell potential of the 
soil material. Thus, they use observation and knowledge 
of soil properties, together with available research data, to 
predict limitations or suitability of soils for present and po- 
tential uses. 

After data have been colleeted and tested for the key, or 
benchmark, soils in a survey area, the soil scientists-set up 
trial groups of soils. They test these groups by further study 
and by consultation with farmers, agronomists, engineers, 
and others. They then adjust the groups according to the 
results of their studies and consultation. Thus, the groups 
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Figure 1.—Pattern of soils in association 1. 


are gently sloping to strongly sloping. They are shallow over 
sandstone and sandy shale, well drained to somewhat ex- 
cessively drained, and moderately rapidly permeable. The 
surface layer typically is very dark grayish brown loam 
about 6 inches thick. The subsoil is dark brown channery 
loam. It is underlain by interbedded sandstone and sandy 
shale at a depth of about 11 inches. 

Minor in this association are Catoosa, Lula, Clareson, 
Dennis, Okemah, Kenoma, Talihina, Mason, and Verdigris 
soils. Catoosa, Lula, and Clareson soils are on ridgetops and 
in gently undulating areas underlain by limestone. Dennis 
and Okemah soils are on gentle foot slopes. Kenoma soils 
are on some ridge summits. Talihina soils, which are shallow 
over shale, are on steep sides of ridges. Mason and Verdigris 
soils are along and in drainageways. 

Most of the strongly sloping areas are used for native 
range and tame pasture. The gently sloping areas are in 
soybeans, wheat, and grain sorghum. Water erosion is the 
dominant hazard. Terraces, waterways, contour farming, 
and close sown crops help control erosion. Proper range use 
is necessary to maintain native grasses. 


3. Catoosa-Eram-Clareson association 


Moderately deep, nearly level to strongly sloping, well drained 
and moderately well drained soils of the uplands 


The landscape of this association is one of gently undulat- 
ing and rolling uplands dissected by deeply entrenched 
drainageways. The soils are nearly level to strongly sloping. 

This association makes up about 32 percent of the county. 
It is about 16 percent Catoosa soils, 12 percent Eram soils, 
12 percent Clareson soils, and 60 percent minor soils. 


ways, contour farming, and close-sown crops help control 
erosion. Proper range use is necessary to maintain native 
grasses. 


2. Eram-Summit-Collinsville association 


Deep to shallow, gently sloping to strongly sloping, moderately 
a drained to somewhat excessively drained soils of the up- 
ands 


The landscape of this association is one of gently undulat- 
ing to rolling uplands. The soils are dominantly gently sloping 
to strongly sloping. They are steep, however, in a few places 
along drainageways and on side slopes of ridges. 

This association makes up about 10 percent of the county. 
It is about 25 percent Eram soils (fig. 2), 20 percent Summit 
15 percent Collinsville soils, and 40 percent minor 
soils. 

Eram soils, on summits of ridges and on side slopes, are 
gently sloping to strongly sloping. They are moderately well 
drained, moderately deep over shale, and slowly permeable. 
The surface layer typically is very dark brown light silty 
clay loam about 9 inches thick. The subsoil is very dark 
grayish brown, brown, and gray silty clay loam and clay 
loam. It is underlain by dark grayish brown and yellowish 
brown silty and sandy shale at a depth of about 33 inches. 

Summit soils, on the lower side slopes of ridges, are gently 
sloping and sloping. They are deep, moderately well drained, 
and slowly permeable. The surface layer typically is black 
silty clay loam about 8 inches thick. The subsoil is black, 
very dark grayish brown, and dark gray silty clay. It is 
underlain by gray silty clay at a depth of 47 inches. 

Collinsville soils, on the summits and side slopes of ridges, 
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Figure 2.—Pattern of soils in association 2. 


ways, and vertical walls are on some of the upper sides of 
ridges. 

Most of the strongly sloping areas are used for native 
range and tame pasture. The gently sloping areas are in 
soybeans. wheat, and grain sorghum. Water erosion is the 
dominant hazard. Terraces, waterways, contour farming, 
residue management, and close-sown crops help control 
erosion. Proper range use is necessary to maintain native 
grasses. 


4. Kenoma-Olpe-Woodson association 


Deep, nearly level to strongly sloping, well drained to somewhat 
poorly drained soils of the uplands 


The landscape of this association is oue of gently undulat- 
ing to rolling uplands that have gravelly knolls. The area is 
dissected by entrenched drainageways. The soils are nearly 
level to strongly sloping. 

This association makes up about 21 percent of the county. 
It is about 32 percent Kenoma soils, 9 percent Olpe soils, 
9 percent Woodson soils, and 50 percent minor soils. 

Kenoma soils, in gently undulating areas, are gently slop- 
ing. They are deep, moderately well drained, and very slowly 
permeable. The surface layer typically is very dark grayish 
brown silt loam about 7 inches thick. The subsoil is very 
dark grayish brown to dark yellowish brown silty clay about 
31 inches thick. The substratum is mottled brown and reddish 
brown silty clay and silty clay loam. Limestone is at a depth 
of about 61 inches. 

Olpe soils, in rolling areas and on knolls, are gently sloping 


Catoosa soils, on gently undulating uplands, are nearly 
level and gently sloping. They are well drained, moderately 
deep over interbedded limestone, and moderately permeable. 
The surface layer typically is very dark brown silt loam about 
8 inches thick. The subsoil is dark reddish brown and very 
dusky red silty clay loam. It is underlain by jointed lime- 
stone at a depth of about 28 inches. 

Eram soils, on ridge summits and side slopes, are gently 
sloping to strongly sloping. They are moderately well drained, 
moderately deep over shale, and slowly permeable. The sur- 
face layer typically is very dark brown light silty clay loam 
about 9 inches thick. The subsoil is very dark grayish brown, 
brown, and gray silty clay loam and clay loam. It is under- 
lain by dark grayish brown and yellowish brown silty and 
sandy shale at a depth of about 33 inches. 

Clareson soils, on ridge summits and the outer edges of 
slopes along drainageways, are gently sloping. They are 
moderately deep over limestone, well drained, and mod- 
erately slowly to slowly permeable. The surface layer typi- 
cally is very dark brown flaggy silty clay loam about 7 inches 
thick. The subsoil is dark reddish brown very flaggy silty 
clay. It is underlain by jointed limestone at a depth of about 
24 inches. 

Minor in this association are Summit, Lula, Kenoma, 
Dennis, Okemah, Woodson, Mason, and Verdigris soils and 
soils similar to Clareson but less than 20 inches deep over 
limestone. Lula and Kenoma soils are on higher sloping up- 
lands and ridge summits. Summit, Dennis, Okemah, and 
Woodson soils are on the sides of ridges and on foot slopes. 
Mason and Verdigris soils are at the bottoms of drainage- 
ways. Vertical walls and deep canyons are along drainage- 
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5. Verdigris-Lanton-Leanna association 


Deep, nearly level, moderately well drained to poorly drained 
soils of the bottom land 


This soil association is in the valleys of the larger streams. 
Slopes are dominantly less than 2 percent, but they are steep 
along the stream channel and in some places along the ad- 
joining uplands. 

This association makes up about 7 percent of the county. 
It is about 30 percent Verdigris soils (fig. 3), 25 percent 
Lanton soils, 20 percent Leanna soils, and 25 percent minor 
soils. 

Verdigris soils, on flood plains, have slopes of less than 2 
percent. They are moderately well drained and moderately 
permeable. The surface layer typically is very dark grayish 
brown silt loam and silty clay loam about 29 inches thick. 
The next layer is very dark grayish brown silty clay loam 
about 9 inches thick. The substratum is dark grayish brown 
silt loam and loam. 

Lanton soils, on flood plains, have slopes of less than 1 
percent. They are poorly drained, having a water table that 
fluctuates to within 20 inches of the surface, and have mod- 
erately slow permeability. The surface layer typically is very 
dark grayish brown silty clay loam about 17 inches thick. 
The subsoil is very dark gray silty clay loam that extends 
to a depth of more than 60 inches. 


to strongly sloping. They are deep, well drained, and slowly 
or very slowly permeable. The surface layer typically is dark 
brown gravelly silt loam about 10 inches thick. The subsoil 
is dark brown to reddish brown gravelly silty clay loam, clay 
loam, and silty clay that extends to a depth of 60 inches or 
more. 

Woodson soils, in lower areas, are nearly level and gently 
sloping. They are deep, somewhat poorly drained, and very 
slowly permeable. The surface layer typically is black silt 
loam about 8 inches thick. The subsoil is black and very 
dark gray silty clay in the upper part and dark grayish brown 
and gray silty clay in the lower part. It extends to a depth 
of ‘60 inches or more. 

Minor in this association are Eram, Catoosa, Lula, Clare- 
son, and Summit soils. Eram and Summit soils are in sloping 
areas along drainageways. Catoosa, Lula, and Clareson soils 
are on ridgetops and in gently undulating areas underlain 
by limestone bedrock. 

A large part of this association is used for crops and some 
large areas are in native range. Soybeans, sorghum, wheat, 
alfalfa, and corn are the main crops. Water erosion is the 
dominant hazard on the gently sloping and sloping soils. 
Droughty soil conditions exist during periods of low rainfall. 
Terraces, waterways, contour farming, residue management, 
and close-sown crops help control erosion. Proper range use 
is necessary to maintain native grasses. 


Figure 3.—Pattern of soils in association 5. 
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mapping can be obtained from the Soil Survey Manual 
(15) ? 


Catoosa Series 


The Catoosa series consists of moderately deep, nearly 
level and gently sloping, well drained soils of the uplands. 
These soils formed in material weathered from limestone. 
They commonly are on convex ridgetops and gently un- 
dulating uplands. Native vegetation is tall prairie grasses. 

In a representative profile the surface layer is very dark 
brown silt loam about 8 inches thick. The subsoil is about 
20 inches thick. The upper 15 inches is dark reddish brown, 
friable silty clay loam, and the lower 5 inches very dusky 
red silty clay loam. Fractured limestone bedrock is at a 
depth of 28 inches. 

Catoosa soils have moderate permeability, low available 
water capacity, and medium fertility. Crops respond well 
to additions of lime and fertilizer. 

Catoosa soils are used for crops, range, tame pasture, and 
woodland. 

Representative profile of Catoosa silt loam, 0 to 3 percent 
slopes, in a cultivated field; 1,400 feet west and 120 feet 
south of the northeast corner of sec. 11, T. 23 S., R. 19 E. 


Ap 一 0 to 8 inches; very dark brown (7.5YR 2/2) silt loam, dark 
brown (7.5YR 3/2) when dry; weak very fine granular struc- 
ture; hard when dry, friable when moist; many roots; slightly 
acid: gradual smooth boundary. 

B1—8 to 12 inches; dark reddish brown (5 YR 2/2) light silty clay 
loam, dark reddish brown (5YR 3/2) when dry; weak fine 
granular structure; hard when dry, friable when moist; many 
roots; many pores; medium acid; gradual smooth boundary. 

B21t—12 to 23 inches; dark reddish brown (5YR 3/3) silty clay 
loam, dark reddish brown (5YR 3/3) when dry; few fine faint 
very dusky red (2.5YR 2/2) mottles; moderate very fine 
subangular blocky structure; hard when dry, friable when 
moist; many roots; few pores; clay films on surface of peds; 
few fine black concretions; medium acid; gradual smooth 
boundary. 

B22t—23 to 28 inches; very dusky red (2.5YR 2/2) silty clay 
loam, dark reddish brown (2.5YR 2/4) when dry; moderate 
very fine subangular blocky structure; hard when dry, friable 
when moist; few roots; clay films on ped surface; few fine 
black concretions; slightly acid; abrupt wavy boundary. 

R—28 inches; hard fractured limestone bedrock. 


Depth to hard fractured limestone bedrock ranges from 20 to 
40 inches. The A horizon is 6 to 12 inches thick. In places the B2t 
horizon has a few chert or limestone fragments. I 

Catoosa soils are near Lula and Clareson soils. They are not so 
deep over limestone as Lula soils. They lack the high content of 
limestone fragments typical of Clareson soils. 


Cb—Catoosa silt loam, 0 to 3 percent slopes. This soil 
occurs as convex, nearly level and gently sloping areas. The 
areas are between 10 and 600 acres in size. They are mainly 
long and narrow. Some are irregular in shape. 

Included with this soil in mapping are ۵ few small traets 
of Lula and Kenoma soils in the slightly higher parts of the 
mapped areas, traets of Clareson soils along the outer edges, 
and Eram and Summit soils in the lower parts. In some areas 
large limestone stones are on the surfaee and in the surface 
layer. Also included are small depressional areas and eroded 
spots that are identified on the soil map by spot symbols 
(fig. 4). 

More than half the acreage is cultivated. The rest is in 
native range and native and tame meadow. This soil is well 


? Italic numbers in parentheses refer to Literature Cited, p. 56. 


Leanna soils, on low stream terraces, have slopes of less 
than 1 percent. They are somewhat poorly drained and very 
slowly permeable. The surface layer typically is very dark 
gray silty loam about 11 inches thick. The subsurface layer 
is dark grayish brown silt loam about 6 inches thick. The 
subsoil is very dark gray and dark gray silty clay. The sub- 
stratum, at a depth of 56 inches, is gray silty clay. 

Minor in this association are Mason, Osage, Welda, 
Summit, and Woodson soils. Mason and Welda soils are on 
high, seldom flooded stream terraces. Osage soils are on low, 
wet bottom land. Adjoining the bottom land soils in places 
are the gently sloping Summit and nearly level and gently 
sloping Woodson soils on foot slopes of the uplands. 

This association is used for both crops and native range. 
The soils are well suited to crops. Corn, grain sorghum, soy- 
beans, wheat, and alfalfa are the main crops. Hardwood trees 
grow along the stream channels. 


Descriptions of the Soils 


This section describes the soils of Anderson County and 
suggests use and management. Each soil series is described 
in detail, and then, briefly, the mapping units in that series. 
Unless it is specifically mentioned otherwise, it is to be as- 
sumed that what is stated about the soil series holds true 
for the mapping units in that series. Thus, to get full informa- 
tion about any one mapping unit, it is necessary to read both 
the description of the mapping unit and the description of the 
soil series to which it belongs. 

An important part of the description of each soil series is 
the soil profile, that is, the sequence of layers from the sur- 
face downward to rock or other underlying material. Each 
series contains two descriptions of this profile. The first is 
brief and in terms familiar to the layman. The second is 
much more detailed and is for those who need to make thor- 
ough and precise studies of soils. Color terms are for moist 
soil unless otherwise stated. The profile described in the soil 
series is representative of mapping units in that series. If a 
given mapping unit has a profile in some ways different from 
the one described in the series, these differences are stated 
in the description of the mapping unit, or they are apparent 
in the name of the mapping unit. The description of each 
mapping unit contains suggestions on how the soil can be 
managed. The general management of soils in this county is 
discussed in the section, “Use and Management of the Soils.” 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil series. 
Stony land, for example, does not belong to a soil series, but 
nevertheless is listed in alphabetic order along with the soil 
series. 

Preceding the name of cach mapping unit is a symbol. 
This symbol identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of a mapping unit 
is the capability unit, range site, and woodland group in 
which the mapping unit has been placed. The page for the 
description of each mapping unit and range site can be 
learned by referring to the “Guide to Mapping Units” at 
the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in describ- 
ing soils can be found in the “Glossary,” and more detailed 
information about the terminology and methods of soil 
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TABLE 1.—Approximale acreage and proportionate extent of soils 


Soil Area Extent 
Acres Percent 
Mayes silty clay loam______.--..---------- 4,260 1.1 
Okemah silt loam, 0 to 2 percent slopes------- 3,510 1.0 
Olpe gravelly silt loam, 3 to 15 percent slopes. - 7,020 1.9 
Osage silty clay loam____.----------------- 4,830 1.3 
Stony land-Talihina complex, steep--------- 7,470 2.0 
Summit silty clay loam, 1 to 4 percent 
le eM" 13,940 3.8 
Summit silty clay loam, 4 to 7 percent 
dh. سوب‎ Saeed EN 5,320 1.4 
Summit soils, 1 to 4 percent slopes, eroded. _ 2,310 1.0 
Summit-Eram complex, 4 to 7 percent slopes, 
toded mM 2,230 1.0 
Verdigris silt loam, occasionally flooded... 9,060 2.4 
Verdigris soils, frequently flooded. د‎ 12,030 3.2 
Welda silt loam, 0 to 2 percent Slopes------- 300 IO 
Welda silt loam, 2 to 6 percent slopes_______ 250 0) 
Woodson silt loam, 0 to 1 percent slopes_____ 34,330 9.2 
Woodson silt loam, 1 to 3 percent slopes_. -- 53,894 14.6 
Woodson soils, 1 to 3 percent slopes, eroded _ _ - 3,850 1.0 
Borrow pils uum a See 310 (1) 
Limestone quarTy----------------------- 200 OI 
EG 10 D) 
Major 8016818 مت مس متس سا سا‎ ..___. 230 @) 
d EE 369 , 024 100.0 


bedrock. These soils formed in material weathered from lime- 
stone. The native vegetation is tall prairie grasses. 

In a representative profile the surface layer is very dark 
brown flaggy silty clay loam about 7 inches thick. The sub- 
soil is dark reddish brown friable very flaggy silty clay about 
17 inches thick. Fractured limestone bedrock is at a depth of 
about 24 inches. 

Clareson soils have moderately slow to slow permeability, 
low available water capacity, and medium fertility. 

Clareson soils are used for range, native meadow, and 
woodland. 

Representative profile of Clareson flaggy silty clay loam 
in an area of Clareson complex, 1 to 4 percent slopes, in 
native grass; 2,600 feet east and 950 feet north of the south- 
west corner of sec. 19, T. 21 8., R. 20 E. 


Al 一 0 to 7 inches; very dark brown (7.5YR 2/2) flaggy light silty 
clay loam, dark brown (7.5 YR 3/2) when dry; moderate very 
fine granular structure; hard when dry, friable when moist; 
many roots; many pores; many worm casts; about 20 percent 
flaggy limestone; neutral; gradual wavy boundary. 

B21t—7 to 16 inches; dark reddish brown (5YR 2/2) very flaggy 
light silty elay, dark reddish brown (5YR 3/2) when dry; 
strong fine granular and subangular blocky structure; hard 
when dry, friable when moist; many roots; many fine pores; 
few worm casts; about 60 percent flaggy limestone; neutral; 
gradual wavy boundary. 

B22t—16 to 24 inches; dark reddish brown (5YR 3/3) very flaggy 
silty clay, dark reddish brown (5YR 3/3) when dry; weak 
very fine subangular blocky structure; hard when dry, friable 
when moist; few roots; few pores; few worm casts; about 80 
percent flaggy limestone; neutral; abrupt broken boundary. 

R—24 inches; fractured very pale brown limestone. 


Depth to limestone bedrock ranges from 20 to 40 inches. The A 
horizon is very dark brown, dark brown, or very dark grayish 
brown and is 5 to 60 percent flaggy limestone fragments. The 
texture of the B2t horizon is silty clay loam to silty clay. It is 35 
to 90 percent flaggy limestone fragments. A B3 horizon is present 
in some profiles. 

Clareson soils are near Catoosa and Lula soils. They contain a 


Soil Area Extent 
Acres Percent 
Catoosa silt loam, 0 to 3 percent slopes... 28,090 7.6 
Clareson complex, 1 to 4 percent slopes... 22,060 6.0 
Collinsville complex, 2 to 15 percent slopes___ 3,290 .9 
Dennis silt loam, 1 to 4 percent slopes... 5,820 1.6 
Dennis silty clay loam, 1 to 4 percent slopes, 

TE WEE 1,180 .3 
Eram silty clay loam, 1 to 4 percent slopes___ 5,040 1.4 
Eram silty clay loam, 4 to 7 percent slopes... 3,230 ,9 
Eram soils, 1 to 4 percent slopes, eroded ___ _ 1,620 A 
Eram soils, 4 to 7 percent slopes, eroded... 2,520 7 
Eram-Clareson complex, 1 to 15 percent 

868368 uuu 13,070 3.5 
Eram-Gullied land complex, 3 to 7 percent 

TEE 780 2 
Eram-Talihina silty clay loams, 5 to 20 per- 

cent slopes eee 13,260 3.6 
Eram-Verdigris complex, 0 to 8 percent 

slopes_ ____. PEE 11,180 3.0 
Kenoma silt loam, 1 to 4 percent slopes... 45,420 12.3 
Kenoma soils, 1 to 4 percent slopes, eroded - ___ 3,660 1.0 
Kenoma-Olpe complex, 2 to 7 percent slopes... 7,030 1.9 
Lanton silty clay loam ccc. 5,080 1.4 
Leanna silt loam__.__.._..---.__._-------- 8,880 2.4 
Lula silt loam, 0 to 3 percent slopes--------- 17,830 4.8 
Mason silt loam.... eee 4,530 1.2 


1 Less than 0.05 percent. 


suited to wheat and soybeans. Yields of other crops are 
EECH limited because the available water capacity is 
ow. 

Runoff is slow to medium. Water erosion is a hazard in the 
gently sloping areas. 

A cropping system, residue management, minimum tillage, 
and terracing help to control erosion. Capability unit IIe-2; 
Loamy Upland range site; not assigned to a woodland suit- 
ability group. 


Clareson Series 


The Clareson series consists of gently sloping, well drained 
soils of the uplands that are moderately deep over limestone 


Figure 4.—Erosion has exposed the limestone in this area of 
Catoosa silt loam. 
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Collinsville soils are near Dennis, Eram, and Talihina soils. They 
are undérlain by sandstone and sandy shale, whereas Talihina 
soils are underlain by silty and clayey shales. They are not so 
deep as Dennis and Eram soils. 

Cd—Collinsville complex, 2 to 15 percent slopes. This 
mapping unit is on the summit and upper slopes of ridges 
and high knolls. It is about 65 percent Collinsville soils, 20 
percent a soil that is similar to Collinsville soils but is 20 to 
26 inches deep over sandstone, and 15 percent mostly Tali- 
hina, Eram, Dennis, and Summit soils. 

Most of this unit is used for native range and meadow. 
Runoff is medium to rapid. Because of the slope and the 
hazard of erosion, the soils generally are not suited to culti- 
vated crops. They are better suited to native grasses. A few 
areas are wooded. 

Careful management of grazing is essential. Proper range 
use and deferment of grazing are needed. Capability unit 
VIe-2; Shallow Sandstone range site; not assigned to a wood- 
land suitability group. 


Dennis Series 


The Dennis series consists of deep, gently sloping, mod- 
erately well drained soils of the uplands. These soils formed 
in old clayey sediment or in material weathered from shale. 
They commonly are on the gentle foot slopes in the steep 
upland areas and on crests of ridges in the undulating upland 
areas. The native vegetation is tall prairie grasses. 

In a representative profile the surface layer is very dark 
brown silt loam about 10 inches thick. The subsoil is about 
37 inches thick. The upper 11 inches is very dark grayish 
brown and mottled dark brown, friable silty clay loam, and 
the lower 26 inches is mottled dark brown and strong brown, 
firm silty clay. The substratum is coarsely mottled yellowish 
brown, firm silty clay loam to a depth of 56 inches. Below 
this is yellowish brown and light gray, mildly alkaline shale. 

Dennis soils have slow permeability, high available water 
capacity, and medium to high fertility. Crops respond well 
to additions of lime and fertilizer. 

Dennis soils are used for cultivated crops, range, tame 
pasture, and woodland. 

Representative profile of Dennis silt loam, 1 to 4 percent 
slopes, in native range; 1,700 feet west and 150 feet south of 
the northeast corner of sec. 28, T. 19 S., R. 18 E. 


A1—0 to 10 inches; very dark brown (LOYR 2/2) silt loam, dark 
grayish brown (10YR 4/2) when dry; weak fine granular 
structure; hard when dry, friable when moist; many roots; 
many pores; few worm casts; medium acid; gradual smooth 
boundary. 

B1—10 to 14 inches; very dark grayish brown (10YR 3/2) light 
silty clay loam, grayish brown (LOYR 5/2) when dry; few 
fine faint dark yellowish brown (JOYR 4/4) krotovinas; 
moderate medium subangular blocky and weak fine granular 
structure; hard when dry, friable when moist; few roots; 
many pores; few worm casts; few fine shale fragments; 
strongly acid; gradual smooth boundary. 

B21t—14 to 21 inches; dark brown (LOYR 3/8) silty clay loam, 
dark brown (10YR 4/3) crushed, brown (LOYR 5/3) when 
dry; common medium prominent yellowish red (5YR 4/6) 
mottles; very dark grayish brown (10YR 3/2) filling vertical 
cracks; moderate fine subangular blocky structure; hard when 
dry, friable when moist; few roots; few pores; few worm casts; 
few fine black concretions; few fine shale fragments; strongly 
acid; gradual smooth boundary. 

B22t—21 to 34 inches; dark brown (10YR 4/3) light silty clay, 
brown (10YR 5/3) when dry; many medium distinct strong 
brown (7.5YR 5/8) mottles; common medium prominent 
reddish brown (5YR 4/4) mottles; weak fine subangular 
blocky structure; very hard when dry, firm when moist; few 


high percentage of flaggy limestone fragments, whereas Catoosa 
and Lula soils have none to few of these fragments. 


Co 一 Clareson complex, 1 to 4 percent slopes. This 
mapping unit is mainly on the erests of ridgetops and on 
outer edges of limestone areas. It is about 60 percent Clareson 
soils, 10 percent Catoosa soils, 10 percent outerops of lime- 
stone, 5 percent soils very shallow over limestone, 5 percent 
soils that are similar to Catoosa soils but have limestone at 
a depth of between 10 and 20 inches, and 10 percent sloping 
Talihina soils. The areas are 5 to 400 acres in size and ir- 
regular in shape. The Clareson soil has a surface layer that 
is dominantly flaggy silty clay loam. Included in mapping 
and shown by a spot symbol are small depressions. 

Nearly all the acreage is used as range and meadow. Some 
areas are covered with trees and brush. The depth to lime- 
stone bedrock and the high content of limestone fragments in 
and on the soil make this soil generally unsuitable for erops. 
Runoff is medium. This complex is well suited to native 
range and meadow. 

Proper range use and control of trees and brush help to 
maintain a stand of desirable grasses. Capability unit VIs-1; 
Shallow Flats range site; not assigned to ۵ woodland suit- 
ability group. 


Collinsville Series 


The Collinsville series consists of gently sloping to strongly 
sloping, well drained to somewhat excessively drained soils. 
'These soils are very shallow to shallow over sandstone and 
sandy shale. The native vegetation is tall prairie grasses. 

In a representative profile the surface layer is very dark 
grayish brown loam about 6 inches thick. This layer contains 
some fragments of sandstone. The subsoil is dark brown, 
friable channery loam that contains many fragments of 
sandstone. Strong brown thinly bedded sandstone and inter- 
bedded sandy shale are at a depth of 11 inches. 

Collinsville soils have moderately rapid permeability, 
medium to rapid surface runoff, and medium fertility. They 
have very low available water capacity and are somewhat 
droughty. 

Most of the acreage of Collinsville soils 1s in native prairie 
grasses that are used for hay or grazing. These soils are not 
suitable for cultivation, but a few small areas are cultivated. 
These soils support a good stand of prairie grasses under 
proper management. 

Representative profile of Collinsville loam in an area of 
Collinsville complex, 2 to 15 percent slopes, in native grass; 
2,300 feet west and 100 feet south of the northeast corner 
of sec. 15, T. 23 S., R. 21 E. 

Al 一 0 to 6 inches; very dark grayish brown (10YR 3/2) loam, 
grayish brown (10YR 5/2) when dry; weak fine granular 
structure in upper part and weak thin platy structure in lower 
part; hard when dry, friable when moist; less than 15 percent 
coarse fragments; medium acid; gradual wavy boundary. 

B—6 to 11 inches; dark brown (10YR 3/3) channery loam, brown 
(10YR 5/3) when dry; weak fine granular and weak very fine 
subangular blocky structure; hard when dry, friable when 
moist; about 20 percent coarse fragments; medium acid; 
gradual wavy boundary. 


R—11 inches; strong brown thinly bedded sandstone and inter- 
bedded sandy shale. 


Depth to sandstone and interbedded sandy shale ranges from 
4 to 20 inches. The texture is sandy loam or loam throughout the 
profile. Fragments of sandstone are on the soil surface and through- 
out the soil, but average less than 35 percent by volume. In some 
places, there is ۵ C horizon instead of a B horizon. The C horizon 
18 very dark grayish brown to dark brownish yellow. 
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Eram Series 


The Eram series consists of gently sloping to strongly 
sloping, moderately well drained soils that are moderately 
deep over shale. These soils of the upland formed in material 
weathered from. shale. They generally are on convex sides 
of hills below outcrops of limestone and on convex side slopes 
in gently rolling uplands. The native vegetation is tall 
prairie grasses. 

In a representative profile the surface layer is very dark 
brown light silty clay loam about 9 inches thick. The sub- 
soil is about 24 inches thick. It is very dark grayish brown, 
friable silty clay loam in the upper 6 inches; very dark grayish 
brown, firm clay loam in the next 5 inches; brown, firm silty 
clay loam in the next 8 inches; and coarsely mottled gray, 
firm. silty clay loam in the lower 5 inches. Dark grayish 
brown, light yellowish brown, and yellowish brown shale is 
at a depth of 33 inches. 

Eram soils have slow permeability, moderate available 
water capacity, and medium fertility. Crops respond well to 
additions of lime and fertilizer. 

Eram soils are used for cultivated crops, range, tame pas- 
ture, and woodland. 

Representative profile of Eram silty clay loam, 1 to 4 
percent slopes, in native range; 2,100 feet north and 550 feet 
west of the southeast corner of sec. 13, T. 23 S., R. 19 E. 


Al 一 0 to 9 inches; very dark brown (10YR 2/2) light silty clay 
loam, dark grayish brown (10YR 4/2) when dry; weak fine 
granular structure; hard when dry, friable when moist; me- 
dium acid; gradual boundary. 

B1—9 to 15 inches; very dark grayish brown (10YR 3/2) silty 
clay loam, grayish brown (10YR 5/2) when dry; few fine faint 
brown (7.5YR 4/4) mottles; weak fine granular and sub- 
angular blocky structure; hard when dry, friable when moist; 
few fine black concretions; few fine sandstone fragments; 
slightly acid; clear wavy boundary. 

B21t—15 to 20 inches; very dark grayish brown (10YR 3/2) and 
dark grayish brown (LOYR 4/2) heavy clay loam, grayish 
brown (10YR 5/2) when dry; very dark grayish brown 
(10YR 3/2) when crushed; few fine distinct dark reddish 
brown (2.5YR 3/4) mottles; moderate fine subangular blocky 
structure; very hard when dry, firm when moist; few fine 
black concretions; many fine dark reddish brown sandstone 
fragments; slightly acid; clear wavy boundary. 

B22t—20 to 28 inches; brown (10YR 4/8) heavy silty clay loam 
to clay loam, pale brown (10YR 6/3) when dry; many fine 
prominent dark reddish brown (5YR 3/4) mottles; moderate 
fine and medium subangular blocky structure; very hard 
when dry, firm when moist; few fine black concretions; few 
fine sandstone fragments; slightly acid; gradual boundary. 

B3—28 to 33 inches; coarsely mottled gray (LOYR 5/1), red 
(2.5YR 4/6), and red (10R 4/8) heavy silty clay loam; weak 
fine subangular blocky structure; very hard when dry, firm 
when moist; thin yellowish brown platy shale; slightly acid; 
abrupt boundary. 

C—33 to 35 inches; dark grayish brown, light yellowish brown, 
and yellowish brown shale; neutral. 


Depth to bedded shale is 20 to 40 inches. The A horizon is 6 to 
14 inches thick and is silt loam, silty clay loam, or clay loam. The 
B2t horizon is clay loam, silty clay loam, or silty clay. 

Eram soils are near the Collinsville, Dennis, Okemah, Summit, 
and Talihina soils. They are not so deep as Dennis, Okemah, and 
Summit soils. They are deeper than Collinsville and Talihina soils 
and have more profile development. 


Eb—Eram silty clay loam, 1 to 4 percent slopes. This 
gently sloping soil has the profile described as representative 
of the series. Areas are between 10 and 300 acres in size and 
are mostly narrow and long. 

Included with this soil in mapping are small areas of 
Talihina and Collinsville soils on ridges, Catoosa soils in 


roots; few pores; few fine and medium black concretions; few 
fine shale fragments; medium acid; gradual smooth boundary. 

B23t—34 to 47 inches; coarsely mottled strong brown (7.5YR 5/6) 
and grayish brown )10 D 5/2) light silty clay, reddish yellow 
(7.5YR 6/6) and light brownish gray (LOYR 6/2) when dry; 
weak fine subangular blocky structure; very hard when dry, 
firm when moist; few roots; few pores; few fine and medium 
black concretions; shale fragments 14 to 14 inch thick; me- 
dium acid; diffuse boundary. 

C1—47 to 56 inches; coarsely mottled yellowish brown 75 
5/6) and gray (10YR 6/1) silty clay loam, yellow (10YR 7/6) 
and light gray (10YR 7/1) when dry; weak fine subangular 
blocky structure; very hard when dry, firm when moist; few 
pores; few medium black concretions; thin platy shale frag- 
ments; neutral; diffuse boundary. 

C2—56 to 60 inches; thin bedded, yellowish brown and light gray 
mildly alkaline shale. 


The A horizon is 8 to 16 inches thick and is very dark brown to 
dark brown. It is silt loam, loam, or silty clay loam. A thin A2 
horizon occurs in some places. The texture of the B2t horizon is 
silty clay loam, clay loam, or silty clay. Thickness of the solum 
ranges from 40 to more than 60 inches. 

In most of the Dennis soils in Anderson County, thickness of 
the solum is less than the 60 inch limit defined for the series. This 
difference, however, does not alter use and management. 

Dennis soils are near the Collinsville, Eram, Kenoma, Okemah, 
and Summit soils. They are less clayey in the upper part of the 
profile than Summit soils and are deeper than Collinsville and 
Eram soils. Their B2t horizon is brownish, whereas that of Okemah 
soils is grayish. They do not have the abrupt textural change 
EEN the Al and B21t horizons that is characteristic of Kenoma 
soils. 

Db—Dennis silt loam, 1 to 4 percent slopes. This 
gently sloping soil has the profile described as representative 
of the Dennis series. Areas are between 10 and 200 acres in 
size and are mostly narrow and irregular. Included with this 
soil in mapping are areas of Eram and Talihina soils in 
higher sloping areas, areas of Kenoma soils on ridge tops, 
and areas of Okemah soils on lower, smoother slopes. 

About half the acreage is cultivated, and the rest is in 
native range. This soil is well suited to all crops commonly 
grown in the county. Runoff is medium. Water erosion is a 
hazard. 

A cropping system that conserves soil and water, residue 
management, minimum tillage, terracing, and contour farm- 
ing help to control erosion. Proper range use and controlling 
brush and trees are essential to good range management. 
Capability unit IIe-1; Loamy Upland range site; not assigned 
to a woodland suitability group. 

De—Dennis silty clay loam, 1 to 4 percent slopes, 
eroded. Areas of this gently sloping soil are between 10 and 
60 acres in size and are narrow and irregular in shape. In 
about 50 percent of a mapped area the surface layer is silty 
clay loam, in about 40 percent it is silt loam, and in the rest 
it is silty clay. In most places material from the subsoil has 
been mixed into the plow layer. Otherwise, the profile of this 
soil is similar to the one described as representative of the 
series. Included with this soil in mapping are small areas of 
gently sloping Eram and Kenoma soils. 

Almost all areas have been cultivated. Some are now under 
cultivation, but many are in tame pasture. This soil is suited 
to the commonly grown crops if intensive protective measures 
are used. Runoff is medium. Water erosion is a severe hazard. 

A cropping system that conserves soil and water, residue 
management, minimum tillage, terracing, and contour farm- 
ing help to control erosion. Because of erosion, this soil has 
low fertility. Lime and fertilizer are needed to provide an 
adequate vegetative cover. Fertilizer used properly is bene- 
ficial to tame grasses. Capability unit 11163: Clay Upland 
range site; not assigned to a woodland suitability group. 
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long and narrow in shape and between 10 and 60 acres in 
size. So much of the original surface layer has been removed 
by erosion that ordinary tillage has mixed subsoil material 
with the remaining surface layer. The texture of the surface 
layer is silty clay loam, clay loam, or silty clay. In most areas 
a few shallow gullies and gully scars are evident. In some of 
the more severely eroded areas shale material is exposed at 
the surface. 

Included with this unit in mapping are small areas of 
Talihina and Collinsville soils on higher steeper slopes, 
Dennis soils in lower less steep areas, and areas of soils that 
are similar to Eram soils but have a lighter colored surface 
layer. 

Almost all the acreage has been cultivated. Most areas 
are in tame pasture, but some remain under cultivation. 
These soils are best suited to native grasses or tame pasture. 
Runoff is rapid. Because of past erosion and the continuing 
severe hazard of erosion, these soils are generally not suitable 
for cultivated crops. 

Good management requires practices that control runoff 
and erosion and that establish and maintain adequate stands 
of perennial grasses or tame pasture grasses. Grazing at 
proper intensity and deferring grazing help to maintain a 
stand of desirable grasses. Lime and fertilizer are needed to 
establish and maintain an adequate vegetative cover of 
tame pasture grasses. Capability unit VIe-1; Clay Upland 
range site; not assigned to à woodland suitability group. 

Ek—Eram-Clareson complex, 1 to 15 percent slopes. 
This mapping unit is along the upper edge of steep ridges. 
It is about 60 percent Eram soils, 20 percent Clareson soils, 
5 percent Talihina soils, and 5 percent outerops of limestone. 
In parts of the county, where the high limestone uplands 
break to lower lying areas and drainageways, some areas 
of these soils extend for long distances. The erest and upper 
parts of the ridges are Clareson soils that have outcrops of 
limestone. Narrow bands of Talihima soils and wider bands 
of Eram soils are below. Most areas have alternating areas 
of Clareson soils, Talihina soils, and Eram soils. The Eram 
soils in this unit have a profile similar to the one described 
as representative of the series, but they are dark colored to 
a lesser depth. The Clareson soils have a profile similar to 
the one described as representative of the Clareson series. 

Included in mapping are small areas of Dennis, Summit, 
and Catoosa soils; soils that are shallow over limestone; and 
soils that have variable characteristics and are along drain- 
ageways. 

Nearly all the acreage is used as range. Some areas are 
covered with trees and brush. Runoff is rapid. Because of 
the slope and the hazard of erosion, the soils in the mapping 
unit are generally not suited to cultivated crops. They are 
better suited to native grasses. 

Proper grazing intensity, deferred grazing, and rotation 
grazing are practices needed to maintain a vegetative cover 
that is adequate in controlling erosion. Controlling brush 
and trees will help maintain a stand of desirable grasses. 
Capability unit VIe-2; Eram soils in Clay Upland range site, 
Clareson soils in Shallow Flats range site; neither soil as- 
signed to a woodland suitability group. 

Eo—Eram-Gullied land complex, 3 to 7 percent 
slopes. This mapping unit is on side slopes of ridges and 
hills on the uplands. It is about 40 percent Eram soils, 40 
percent Gullied land, 10 percent Dennis soils; and 10 percent 
Talihina, Collinsville, Summit, and Kenoma soils and areas 
of exposed shale. About 40 percent of the Eram and Dennis 


areas of limestone bedrock, and Summit and Dennis soils 
on lower slopes. 

About half the acreage has been cultivated, of which part 
is tame pasture. The other half is native range. This soil is 
suited to all crops commonly grown in the county. Runoff 
is medium. Water erosion is a hazard. 

A cropping system that conserves soil and water, residue 
management, minimum tillage, terracing, and contour farm- 
ing help to control erosion. Proper range use and control of 
weeds and brush are essential to good range management. 
Fertilizer, used properly, is beneficial to tame grasses. Capa- 
bility unit IIIe-5; Clay Upland range site; not assigned to 
a woodland suitability group. 

Ec—Eram silty clay loam, 4 to 7 percent slopes. This 
sloping soil is on uplands, generally below areas of soils con- 
taining limestone fragments. Areas are long and narrow in 
shape and between 10 and 200 acres in size. About 30 percent 
of this mapping unit is Eram soils that have a surface layer 
of silt loam. 

Included with this soil in mapping are small areas of 
Talihina and Collinsville soils on higher steeper slopes, Dennis 
and Summit soils on less steep slopes, and Catoosa and 
Clareson soils that are underlain by limestone bedrock. 

This soil is used for native range, tame pasture, and culti- 
vated crops. A few areas are in timber or brush. This soil 
is well suited to native range and tame pasture. It is suited 
to crops if intensive conservation practices are used to con- 
trol erosion. Runoff is rapid. Water erosion is a severe hazard. 

A combination of cultural and structural practices are 
needed to maintain good tilth and keep soil loss to a mini- 
mum. These practices include a cropping system. that con- 
serves soil and water, crop-residue management, minimum 
tillage, terracing, contour farming, and fertilization. Ferti- 
lizer, used properly, is beneficial to tame grasses. Regulation 
of grazing and control of weeds, trees, and brush are needed 
to maintain a stand of desirable native grasses. Capability 
unit IVe-2; Clay Upland range site; not assigned to a wood- 
land suitability group. 

Ed—Eram soils, 1 to 4 percent slopes, eroded. This 
gently sloping unit has short, convex slopes. Areas are be- 
tween 10 and 60 acres in size and are long and narrow in 
shape. In most places material from the subsoil has been 
mixed into the surface layer; the texture of the surface layer 
in these areas is silty clay loam, clay loam, or silty clay. In 
some of the more severely eroded areas shale material is 
exposed at the surface. 

Included with this unit in mapping are small areas of 
Talihina and Collinsville soils on higher positions, Dennis 
soils in similar positions, and soils, mainly in the more eroded 
areas, that are.similar to Eram soils but are more clayey 
throughout. 

Almost all the acreage has been cultivated. Most areas 
are in tame pasture, but some remain under cultivation. 
These soils are not well suited to crops. Runoff is medium. 
Water erosion is a severe hazard. 

A cropping system that conserves soil and water, close- 
grown crops, residue management, minimum tillage, terrac- 
ing, and contour farming help to control erosion. Because of 
erosion, this unit is low in fertility. Lime and fertilizer are 
needed to provide adequate vegetative cover. Capability 
unit [Ve-3; Clay Upland range site; not assigned to a wood- 
land suitability group. 

Eh—Eram soils, 4 to 7 percent slopes, eroded. These 
soils are on the sides of ridges and hills. Areas are mostly 
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and added run-in water from surrounding sloping soils, these 
soils are not well suited to crops. These areas are well suited 
to wildlife habitat. 

The main management needs are practices that control 
runoff and erosion and maintain or improve tilth and fer- 
tility. A cropping system that conserves soil and water and 
uses close-sown crops is necessary for controlling erosion. 
Minimum tillage and crop-residue management are helpful 
practices. Wood crops can be increased by thinning stands, 
selective cutting, and preventing fires. Regulation of grazing 
and control of weeds and brush are needed to maintain a 
desirable stand of native grasses. Capability unit IVe-4; 
Eram soil in Clay Upland range site, Verdigris soil in Loamy 
Lowland range site; Eram soil not assigned to a woodland 
suitability group, Verdigris soil in woodland suitability 
group 30. 


Kenoma Series 


The Kenoma series consists of deep, gently sloping, mod- 
erately well drained soils of the uplands. These soils formed 
in sediment high in silt and clay. The native vegetation is 
tall and mid prairie grasses. 

In a representative profile the surface layer is very dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is very firm and firm silty clay about 31 inches thick. The 
upper 10 inches is mottled very dark grayish brown and 
dark brown and the lower 21 inches is mottled brown and 
dark yellowish brown. The substratum is mottled brown and 
reddish brown silty clay and silty clay loam. Limestone is 
at a depth of about 61 inches. 

Kenoma soils have very slow permeability, moderate 
available water capacity, and medium fertility. Crops re- 
spond well to additions of lime and fertilizer. 

Kenoma soils are used mainly for crops, but some large 
areas are in native range. 

Representative profile of Kenoma silt loam, 1 to 4 percent 
slopes, in native grass; 1,750 feet east and 550 feet north 
of the southwest corner of sec. 32, T. 22 S., R. 20 E. 


Al] 一 0 to 7 inches; very dark grayish brown (10YR 3/2) silt loam, 
grayish brown (10YR 5/2) when dry; upper 4 inches moderate 
thin platy structure parting to weak fine granular; lower 3 
inches weak fine subangular blocky structure parting to weak 
fine granular; slightly hard when dry, friable when moist; 
many fine roots; many worm casts; few fine chert fragments; 
slightly acid; abrupt wavy boundary. 

B21t—7 to 11 inches; very dark grayish brown (LOYR 3/2) silty 
clay, grayish brown (1OYR 5/2) when dry; light gray (10YR 
7/1) silt coatings on peds in upper 114 inches; many vertical 
streaks of very dark brown (10YR 2/2) and dark yellowish 
brown (10YR 4/4); weak fine prismatic structure parting to 
weak very fine angular blocky; extremely hard when dry, 
very firm when moist; common fine roots; few fine pores; few 
worm casts; thin discontinuous clay films; black concretions 
(oxides) ; few fine chert fragments; medium acid; clear irregu- 
lar boundary. 

B22t—11 to 17 inches; dark brown (10 YR, 3/3) silty clay; faces 
of peds very dark grayish brown (10YR 3/2), brown (10YR 
4/3) when dry; few fine vertical streaks of very dark brown 
(10YR 2/2) silt loam; common fine faint dark yellowish 
brown (10YR 4/4) mottles; weak very fine subangular blocky 
structure; extremely hard when dry, very firm when moist; 
common fine roots; few fine pores; thin distinct clay films; 
black concretions (oxides); few fine chert fragments; slightly 
acid; clear irregular boundary. 

B23t—17 to 26 inches; brown (10YR 4/3) silty clay, brown 
(10YR 5/3) when dry; few fine vertical streaks of very dark 
brown (10YR 2/2) silt loam; common very fine faint yellowish 
brown (10YR 5/4 and 5/6) mottles; weak very fine sub- 
angular blocky structure; extremely hard when dry, very 


soils is moderately eroded and 20 percent is severely eroded. 
Most areas are alternating gullies and areas of identifiable 
soils. The gullies range from a few feet to 15 feet in width 
and from a few feet to 10 feet in depth. A few areas are broad, 
gently sloping, and severely eroded, but have only a few 
gullies. 

Areas of this mapping unit are so severely eroded that 
they no longer are suitable for cultivation. Gullied and sev- 
erely eroded areas support little or no vegetation. Droughti- 
ness and restricted root depth limit plant growth. Runoff is 
rapid in some areas and very rapid in the steeper areas and 
in areas of exposed shale. 

Establishing and maintaining perennial grasses is a practi- 
cal way to protect these soils from continued erosion. Con- 
structing diversion terraces and land smoothing are practices 
needed to help establish perennial grasses. Additions of lime 
and fertilizer encourage growth of a vigorous stand of tame 
grasses. Capability unit VIe-1; Clay Upland range site; not 
assigned to a woodland suitability group. 

Ep—Eram-Talihina silty clay loams, 5 to 20 percent 
slopes. This mapping unit consists of soils that are very 
shallow to moderately deep over shale. It is about 45 percent 
Eram silty clay loam, 25 percent Talihina silty clay loam, 
10 percent Dennis soils, 10 percent Summit soils, and 10 
percent Collinsville and Clareson soils and soils in drainage- 
ways. The soils are on ridgetops and the sides of ridges and 
hills. The shallow Talihina soil is on ridgetops and on the 
higher slopes above the moderately deep Eram soil that 
is on lower less steep slopes. The Eram soil of this mapping 
unit is dark colored to a lesser depth than is described in 
the representative profile. The Talihina soil has the profile 
described as representative of the Talihina series. 

These soils are used as native range and tame pasture. A 
few small areas are cultivated with the surrounding soils. 
Some areas are covered with timber, most of which is low in 
quality for marketable logs. Runoff is rapid. Water erosion is 
a severe hazard. These soils are best suited to native grasses 
and tame pasture grasses. 

Good management needs are practices that control runoff 
and that, maintain and establish adequate stands of perennial 
grasses or tame pasture grasses. Proper grazing intensity, 
deferred grazing, and rotation grazing help to maintain a 
stand of desirable grasses. Practices for controlling brush 
and weeds are also needed. Lime and fertilizer are needed 
to establish and maintain an adequate vegetative cover of 
tame grasses. Capability unit VIe-2; Clay Upland range site; 
not assigned to a woodland suitability group. 

Ev—Eram-Verdigris complex, 0 to 8 percent slopes. 
This mapping unit consists of soils along narrow drainage- 
ways of the uplands. It is about 50 percent Eram soils having 
slopes of 2 to 8 percent, 15 percent Verdigris soils having 
slopes of 0 to 2 percent, and 10 percent Mason and Osage 
solls that are on the bottoms of drainageways; the rest is 
Dennis, Kenoma, Summit, Woodson, and Talihina soils. 
Mapped areas consist of a narrow area of alluvial soils on 
the bottoms of the drainageways and soils on both sides of 
the drainageways. Areas are commonly between 250 and 
1,000 feet in width and 14 mile to more than 2 miles in 
length. Where cultivated, the Eram soils have lost their origi- 
nal surface layer. 

Most of the acreage is in tame or native grass. Many areas 
are used as natural waterways for terrace outlets. Some are 
farmed, but water erosion is a severe hazard. À few remain 
wooded. Runoff is medium to rapid. Because of the slope 
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Figure 5.—Gully in an area of Kenoma soils, 1 to 4 percent slopes, 
eroded. No conservation structures were used to control erosion 
on this sloping soil. 


residue management, minimum tillage, terracing, and con- 
tour farming help to control erosion. Controlled grazing is 
needed to provide adequate vegetative cover on grass areas. 
Because of erosion, this soil is low in fertility. Lime and 
fertilizer are needed. Capability unit IVe-4; Clay Upland 
range site; not assigned to a woodland suitability group. 

Kh—Kenoma-Olpe complex, 2 to 7 percent slopes. 
This mapping unit is on undulating uplands with low 1. 
It is about 40 percent Kenoma soils, 35 percent Olpe soils, 
15 percent Dennis, Summit, Eram, and Woodson soils, and 
10 percent Catoosa soils. Kenoma soils are in smoother 
gently sloping areas. Olpe soils are on knolls and in steeper 
areas. 

This unit is used for crops, native range, meadow, and 
tame pasture. It is suited to the commonly grown cultivated 
crops if managed properly. Runoff is medium to rapid. Ero- 
sion is a severe hazard. 

A cropping system that conserves soil and water, crop- 
residue management, minimum tillage, terracing, contour 
farming, and fertilization help to control erosion. Proper use 
of fertilizer and lime benefits tame grasses. Regulation of 
grazing and control of weeds and brush are needed to main- 
tain a stand of desirable native grasses. Capability unit 
IVe-1; Kenoma soil in Clay Upland range site, Olpe soil in 
Loamy Upland range site; not assigned to a woodland suit- 
ability group. 


Lanton Series 


The Lanton series consists of deep, nearly level, poorly 
drained soils of the flood plains. These soils formed in silty 
alluvial sediment along the major streams of the county. 
The native vegetation 1s tall grasses and hardwood trees. 

In a representative profile the surface layer is very dark 


firm when moist; few fine roots; few very fine pores; thin 
distinct clay films; black concretions (oxides); few fine chert 
fragments; neutral; gradual irregular boundary. 

B3—26 to 38 inches; dark yellowish brown (10YR 4/4) silty clay, 
yellowish brown (10YR 5/6) when dry; common very fine 
faint yellowish brown (10YR 5/4) mottles; weak very fine 
subangular blocky structure; very hard when dry, firm when 
moist; few fine roots; black concretions; moderately alkaline; 
diffuse boundary. 

C1—38 to 56 inches; brown (7.5YR 4/4) silty clay; common fine 
faint yellowish brown (10YR 5/4) mottles; massive; very 
hard when dry, firm when moist; common black concretions 
(oxides); few fine chert fragments; few lime concretions as 
much as 114 inches in diameter; moderately alkaline; diffuse 
boundary. 

C2—56 to 61 inches; mottled reddish brown (5YR 4/4), light 
brownish gray (2.5Y 6/2), pale olive (5Y 6/3), and yellowish 
brown (10YR 5/6) silty clay loam; massive; very hard when 
dry, firm when moist; many black films and stains; few small 
lime concretions; small fragments of decomposed shale; mod- 
erately alkaline; abrupt boundary. 

R—61 inches; hard limestone bedrock. 


The Al horizon is 5 to 13 inches thick and is silt loam or light 
silty clay loam. The transition between the A1 horizon and 7576 
horizon is less than 3 inches. The upper part of the B2t horizon 
is very dark grayish brown or dark brown clay or silty clay. The 
chert content of the B horizon may be as high as 30 percent. 

Kenoma soils are near Dennis, Olpe, Summit, and Woodson 
soils. They have a browner B horizon than Woodson soils. They 
do not have the transitional 131 horizon of Summit and Dennis 
soils and the high gravel content of Olpe soils. 


Kb—Kenoma silt loam, 1 to 4 percent slopes. This 
gently sloping soil is on ridges and in broad undulating areas. 
It has the profile described as representative of the series. 
Areas are between 10 and 800 acres in size. 

Ineluded with this soil in mapping are a few areas of 
Woodson and Dennis soils on similar slopes, Summit soils 
in lower areas, Olpe soils on knolls, Catoosa and Clareson 
soils in areas underlain by limestone, and areas of soils that 
are similar to Kenoma soils but have a gray subsurface layer. 
Also included are very small saline spots from oil waste that 
are shown by spot symbols on the soil map. 

A large part of the acreage is cultivated, and this soil is 
well suited to the commonly grown crops. Some large areas 
are in native range and tame pasture. Runoff is medium. 
Water erosion is a hazard in cultivated areas. 

A cropping system that conserves soil and water, crop- 
residue management, minimum tillage, terracing, and con- 
tour farming help to control erosion. Capability unit TIIe-1; 
Clay Upland range site; not assigned to a woodland suit- 
ability group. 

Kd—Kenoma soils, 1 to 4 percent slopes, eroded. 
These gently sloping soils are on ridges. They have profiles 
similar to the one described as representative of the series, 
but the texture of the surface layer varies from place to 
place. The proportions are about 50 percent silty clay loam, 
25 percent silt loam, and 25 percent silty clay. In most 
places material from the underlying horizons has been mixed 
into the plow layer, and in some severely eroded areas 
mottled clay and waterworn chert pebbles are exposed at 
the surface. Small gullies make up as much as 10 percent of 
some areas (fig. 5). Areas are 10 to 60 acres in size. 

Included with this soil in mapping are small areas of Olpe, 
Woodson, and Summit soils. Also included are small areas 
of saline spots and alkali spots that are shown by spot sym- 
bols on the soil map. 

Nearly all the acreage is cultivated or has been cultivated. 
Some areas have been seeded to tame pasture. Runoff is 
medium. Water erosion is a severe hazard. 

À cropping system that conserves soil and water, erop- 
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drainage is practical in some local areas. Fertilization is 
beneficial in areas of tame grasses. Wood crop yields can be 
increased by thinning stands, selective cutting, controlling 
grazing, and preventing fires. Capability unit 11۳-1: Loamy 
Lowland range site; woodland suitability group 3w. 


Leanna Series 


The Leanna series consists of deep, nearly level, somewhat 
poorly drained soils. These soils formed in clayey alluvium. 
They are on low stream terraces and are subject to occasional 
flooding. The native vegetation is tall prairie grasses inter- 
spersed with hardwood trees. 

In a representative profile the surface layer is very dark 
gray silt loam about 11 inches thick. The subsurface layer is 
dark grayish brown silt loam about 6 inches thick. The sub- 
soil is very firm silty clay about 39 inches thick. It is very 
dark gray in the upper part and dark gray in the lower part. 
The substratum is gray silty clay. 

Leanna soils have very slow permeability, moderate avail- 
able water capacity, and medium to high fertility. 

Leanna soils are used mainly for crops, but some large 
areas are in native range, and a few areas are wooded. 

Representative profile of Leanna silt loam in native grass; 
700 feet south and 100 feet east of the northwest corner of 
sec. 2, T. 23 S., R. 18 E. 

A1—0 to 11 inches; very dark gray (10YR 3/1) silt loam, gray 
(10YR 5/1) when dry; few fine faint yellowish brown (10YR 
5/8) mottles; weak very fine granular structure; hard when 
dry, friable when moist; strongly acid; abrupt smooth 
boundary. 

۸ 2-11 to 17 inches; dark grayish brown (10YR 4/2) silt loam, 
light gray (10YR 7/1) when dry; few fine distinct dark 
yellowish brown (10YR 4/4) mottles; weak fine granular 
structure; hard when dry, friable when moist; strongly acid; 
abrupt smooth boundary. 

B21t—17 to 29 inches; very dark gray (10YR 3/1) silty clay, dark 
gray (10YR 4/1) when dry; few fine prominent dark red 
(2.5YR 3/6) mottles; moderate fine and medium subangular 
blocky strueture; very hard when dry, very firm when moist; 
medium acid; diffuse boundary. 

B22t—29 to 37 inches; dark gray (10YR 4/1) silty clay, gray 
(10YR 5/1) when dry; common medium distinct dark yellow- 
ish brown (10YR 4/4) mottles; moderate fine and medium 
subangular blocky structure; very hard when dry, very firm 
when moist; neutral; diffuse boundary. 

B3—37 to 56 inches; dark gray (10YR 4/1) silty clay, gray (10YR 
5/1) when dry; many medium distinct yellowish brown 
(10YR. 5/6) mottles; weak fine subangular blocky structure; 
very hard when dry, very firm when moist; neutral; gradual 
boundary. 

C—56 to 64 inches; gray (LOYR 5/1) silty clay, light gray (10YR 
6/1) when dry; common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium subangular blocky struc- 
ture; very hard when dry, very firm when moist; neutral. 

The thickness of the solum ranges from 30 to 70 inches. The A1 
horizon is 6 to 14 inches thick. The texture of the B2t horizon is 
heavy silty clay loam or silty clay. 

Leanna soils are near Woodson, Mayes, and Osage soils. In 
contrast with those soils, they have an À2 horizon. 


Le—Leanna silt loam. This nearly level soil is on stream 
terraces. Tho areas are mostly long and narrow, but broad 
areas do occur. Slopes are 0 to 1 percent. Included with this 
soil in mapping are small areas of Osage soils in depressions, 
Lanton and Verdigris soils on lower flood plains, Woodson 
soils in higher areas, and areas of slick spots shown by a spot 
symbol on the soil map. 

Most of the acreage 1s cultivated. Some areas are in native 
range and woodland. This soil is well suited to the commonly 
grown crops. Flooding is à hazard. Runoff is slow. 


grayish brown silty clay loam about 17 inches thick. The 
subsoil extends to د‎ depth greater than 60 inches. It is 
mottled, very dark gray silty clay loam. It is friable to a 
depth of 31 inches and firm below. 

Lanton soils have moderately slow permeability, high 
available water capacity, and high natural fertility. Crops 
respond to additions of fertilizer and in some areas to addi- 
tions of lime. 

Lanton soils are used mainly for crops. Corn, grain sor- 
ghum, and soybeans are the main crops. A few areas are 
used for range and tame pasture, and a few areas remain 
wooded with deciduous trees. 

Representative profile of Lanton silty clay loam in crop- 
land; 2,800 feet east and 650 feet south of the northwest 
corner of sec. 5, T. 20 S., R. 20 E. 


Ap 一 0 to 9 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, dark grayish brown (10YR 4/2) when dry; weak fine 
and moderate medium granular structure; hard when dry, 
friable when moist; few roots; neutral; clear boundary. 

A12—9 to 17 inches; very dark grayish brown (10YR 3/2) silty 
clay loam, grayish brown (10YR 5/2) when dry; moderate 
medium subangular blocky structure; hard when dry, friable 
when moist; few fine roots; many fine pores; few worm casts; 
neutral; clear wavy boundary. 

B21g—17 to 31 inches; very dark gray (10YR 3/1) silty clay loam, 
dark gray (10YR 4/1) when dry; few fine faint dark grayish 
brown (10YR 4/2) and brown (10Y R 4/3) mottles; moderate 
medium subangular blocky structure; hard when dry, friable 
when moist; few roots; few fine pores; few worm casts; neu- 
tral; diffuse boundary. 

B22g—31 to 45 inches; very dark gray (10YR 3/1) silty clay loam, 
gray (10YR 5/1) when dry; common medium distinet dark 
yellowish brown (10YR 4/4) mottles and few fine and medium 
prominent dark reddish brown (5 YT, 3/3) mottles; very dark 
grayish brown (10YR 3/2) when rubbed; moderate medium 
subangular blocky structure, parting to weak fine granular; 
hard when dry, firm when moist; few fine roots; many fine 

ores; few fine black iron concretions: neutral; diffuse 
oundary. ` 

B3ig—45 to 63 inches; very dark gray (N 3/0) silty clay loam, 
gray (10YR 5/1) when dry; few fine and medium distinct 
brown (10YR 4/3) and dark yellowish brown (10YR 3/4) 
mottles and few very fine prominent dark reddish brown 
(5YR 3/3) mottles, very dark gray (10YR 3/1) when rubbed; 
weak medium subangular blocky structure; hard when dry, 
firm when moist; few fine roots; many pores; few fine black 
and brown iron concretions; neutral; diffuse boundary. 

B32g—63 to 80 inches; very dark gray (N 3/0) silty clay loam, 
gray (JOYR 5/1) when dry; many medium and coarse distinct 
yellowish brown (10YR 5/8) and dark brown (7.5YR 3/2) 
mottles; weak medium subangular blocky structure; hard 
when dry, firm when moist; few pores; few black stains and 
fine concretions; neutral. 


The A horizon is 14 to 34 inches thick and is silt loam or silty 
clay loam. A Cg horizon is present in some profiles. 

Lanton soils are near Mason, Osage, and Verdigris soils. They 
have a less clayey B horizon than Osage soils. They lack the Bt 
horizon of Mason soils. Unlike Verdigris soils, they have distinct 
mottling above a depth of 40 inches. 


La—Lanton silty clay loam. This soil is on nearly level 
flood plains of streams. Areas are generally long and con- 
tinuous. Slopes are 0 to 2 percent. Included with this soil 
in mapping are small tracts of Osage soils in lower areas, 
Verdigris soils along stream channels, and Mason soils on 
higher terraces. 

Most of the acreage is cultivated, but a few areas remain 
wooded with hardwood trees. This soil is well suited to most 
commonly grown crops. Flooding is a hazard, and the water 
table fluctuates to near the surface in some years. Runoff is 
slow. Surface drainage is needed in some areas. 

Managing crop residue and maintaining fertility and tilth 
are main management requirements. Surface and subsurface 
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Areas are between 20 and 600 acres in size and are irregular 
in shape. 

Included with this soil in mapping are small areas of 
Catoosa and Clareson soils on similar positions but mainly 
near the outer edge of the areas, Kenoma soils in slightly 
higher areas, and soils that are similar to Lula soils but deeper 
than 60 inches over limestone bedrock. Large limestone frag- 
ments called floaters are in some areas. 

Much of the acreage is cultivated, but some areas are in 
native range, meadow, and tame pasture. This soil is well 
suited to the commonly grown crops. Runoff is medium. 
Water erosion is a hazard. The moderate available water 
capacity limits yields in summer crops during years of below 
average summer rainfall. 

A cropping system that conserves soil and water, crop- 
residue management, minimum tillage, and terracing help 
to control erosion. Capability unit IIe-1; Loamy Upland 
range site; not assigned to a woodland suitability group. 


Mason Series 


The Mason series consists of deep, nearly level, well 
drained soils on benches and stream terraces. These soils 
formed in silty alluvial sediments. The native vegetation is 
tall prairie grasses. 

In a representative profile the surface layer is very dark 
grayish brown silt loam about 13 inches thick. The subsoil 
extends to a depth greater than 60 inches. It is very dark 
grayish brown, friable light silty clay loam in the upper 4 
inches; very dark grayish brown and dark brown, friable 
silty clay loam in the next 9 inches; mottled dark brown, 
firm silty clay loam in the next 28 inches; and mottled brown, 
firm silty clay loam in the lower 11 inches. 

Mason soils have moderately slow permeability, high 
available water capacity, and high natural fertility. Crops 
respond to additions of lime and fertilizer. 

Mason soils are used mainly for crops. They are well 
suited to all crops commonly grown in the county. A few 
areas are used for range and tame pasture. 

Representative profile of Mason silt loam in crops; 2,550 
feet north and 200 feet east of the southwest corner of sec. 6, 
T. 21 8., R. 19 E. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) heavy 
silt loam, dark grayish brown (10YR 4/2) when dry; massive; 
slightly hard when dry, friable when moist; few roots; many 
pores; slightly acid; clear smooth boundary. 

A12—7 to 13 inches; very dark grayish brown (10YR 3/2) heavy 
silt loam, dark grayish brown (10YR 4/2) when dry; weak 
very fine granular structure; hard when dry, friable when 
moist; few roots; many pores; few worm casts; medium acid; 
clear smooth boundary. 

B1—13 to 17 inches; very dark grayish brown (LOYR 3/2) light 
silty clay loam, dark grayish brown (10YR 4/2) when dry; 
moderate fine and medium granular structure; hard when 
dry, friable when moist; few roots; few pores; few worm 
casts; strongly acid; gradual smooth boundary. 

B21t—17 to 26 inches; very dark grayish brown (10YR 3/2) and 
dark brown (LOYR 3/3) silty clay loam, dark grayish brown 
(10YR 4/2) and brown (10 YR 5/3) when dry; weak fine 
granular and subangular blocky structure; hard when dry, 
friable when moist; few roots; many pores; few worm casts; 
medium acid, diffuse boundary. 

B22t—26 to 38 inches; dark brown (10YR 3/3) and very dark gray- 
ish brown (10YR 3/2) silty clay loam, brown (10YR 5/3) and 
dark grayish brown (10YR 4/2) when dry; few fine faint 
yellowish brown (10YR 5/4) mottles; weak fine granular and 
subangular blocky structure; hard when dry, firm when moist; 
few roots; many pores; few worm casts; medium acid; diffuse 
boundary. 


Managing residue and maintaining fertility and tilth are 
the main management requirements. Regulation of grazing 
and eontrol of weeds and brush are needed to maintain a 
desirable stand of grasses. Wood crops ean be increased by 
thinning stands, selective cutting, controlling grazing, and 
preventing fires. Capability unit IIw-2; Clay Lowland range 
site; woodland suitability group 3w. 


Lula Series 


The Lula series consists of deep, nearly level and gently 
sloping, well drained soils of the uplands. These soils formed 
in material weathered from limestone. They are on ridgetops 
and on high gently undulating areas underlain by limestone. 
The native vegetation is mainly tall prairie grasses. 

In a representative profile the surface layer is dark brown 
silt loam about 8 inches thick. The subsoil is about 41 inches 
thick. The upper 5 inches is very dark brown, friable silt 
loam; the next 16 inches is dark reddish brown friable silty 
clay loam; and the lower 20 inches is dark reddish brown, firm 
silty clay loam. Hard fractured limestone bedrock is at a 
depth of about 49 inches. 

Lula soils have moderate permeability, moderate available 
water capacity, and medium fertility. Crops respond well to 
additions of lime and fertilizer. 

Lula soils are used mainly for crops, but some areas are 
in native range, and some are in tame pasture. 

Representative profile of Lula silt loam, 0 to 3 percent 
slopes, in erops; 1,200 feet west and 150 feet north of the 
southeast corner of sec. 33, T. 22 S., R. 20 E. 


Ap 一 0 to 8 inches; dark brown (7.5YR 3/2) silt loam, brown 
(7.5YR 4/2) when dry; weak very fine granular structure; 
hard when dry, friable when moist; slightly acid; gradual 
smooth boundary. 

AB—8 to 13 inches; very dark brown (7.5Y R 2/2) silt loam, brown 
(7.5YR 4/2) when dry; few fine prominent dark reddish 
brown (5YR 3/3) mottles; krotovinas; moderate fine and 
very fine granular structure; hard when dry, friable when 
moist; many roots; many pores; many worm casts; medium 
acid; gradual smooth boundary. 

B21t—13 to 18 inches; dark reddish brown (5YR 3/3) light silty 
clay loam, reddish brown (5YR 4/3) when dry; many very 
fine faint dark reddish brown (5YR 3/2) mottles; moderate 
very fine subangular blocky structure parting to weak fine 
granular; hard when dry, friable when moist; many roots; 
many pores; few thin discontinuous clay films; many worm 
casts; few fine black coneretions; strongly acid; gradual 
smooth boundary. 

B22t—18 to 29 inches; dark reddish brown (5YR 3/4) silty clay 
loam, reddish brown (5YR 4/4) when dry; many very fine 
faint dark reddish brown (5YR 3/3) mottles; moderate very 
fine subangular blocky structure; hard when dry, friable 
when moist; many roots; few pores; clay films on ped sur- 
faces; few worm casts; few fine black concretions; strongly 
acid; gradual smooth boundary. 

B23t—29 to 49 inches; dark reddish brown (2.5YR 3/4) heavy 
silty clay loam, dark reddish brown (2.5YR 3/4) when dry; 
common medium faint dark red (2.5YR 3/6) mottles; dark 
reddish brown (5YR 3/2) stains in vertical streaks; fine sub- 
angular blocky structure; very hard when dry, firm when 
moist; few roots; clay films on ped surfaces; many medium 
black concretions and stains; few very fine limestone frag- 
ments; medium acid; abrupt wavy boundary. 

了 一 49 inches; hard fractured limestone bedrock. 


The thickness of the soil over limestone bedrock ranges from 
40 to 60 inches. The A1 horizon is 6 to 12 inches thick. 

Lula soils are near Catoosa and Clareson soils. They are deeper 
over limestone bedrock than those soils. 


Lh—Lula silt loam, 0 to 3 percent slopes. This nearly 
level to gently sloping soil is on ridgetops and in the broad, 
high, gently undulating upland areas underlain by limestone. 
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fine black concretions; neutral to mildly alkaline; diffuse 
irregular boundary. 

B3g—41 to 64 inches; black (5Y 2/1) silty clay, very dark gray 
(5Y 3/1) when dry; common fine distinct dark yellowish 
brown (10YR 4/4) mottles; black (LOYR 2/1) vertical streaks; 
weak fine blocky structure; extremely hard when dry, ex- 
tremely firm when moist; few very fine roots; few fine black 
and brown concretions; mildly alkaline. 


The A horizon is 7 to 16 inches thick and is black to very dark 
brown. The texture is silt loam or silty clay loam. The texture of 
the B horizon ranges from silty clay loam to silty clay or clay. It 
is black, very dark gray, or very dark brown. Reaction ranges 
from medium acid to neutral in the upper 24 inches and from 
neutral to moderately alkaline below a depth of 24 inches. 

Mayes soils are near Leanna, Osage, and Woodson soils. They 
lack the textural change between the A1 and B2t horizons that 
is in Woodson soils. Unlike Osage soils, Mayes soils have a B2t 
horizon. 'They lack the A2 horizon of Leanna soils. 


Mf—Mayes silty clay loam. This nearly level soil is in 
depressional areas on uplands and in a few places on high 
terraces. Slopes are 0 to 1 percent. Included in mapping are 
small areas of Osage and Woodson soils and small depres- 
sions. 

Much of the acreage is cultivated, but large areas are in 
native range. This soil is suited to crops. Runoff is very slow. 
Ponding is à problem in depressions. 

Removing excess water and maintaining fertility and tilth 
are the main concerns in managing this soil. Shallow water 
covers the surface in some places during wet seasons. This 
soil is not easily worked. It is sticky and plastic when worked 
too wet and very hard when worked too dry. A bedding 
system and surface drainage ditches help to remove excess 
water. In some places it is necessary to construct diversion 
terraces to control water that runs in from adjacent slopes. 
This soil is also droughty during years of low rainfall. Regu- 
lation of grazing and control of weeds and brush help to 
maintain a desirable stand of native grasses. Capability unit 
11۷-3 Clay Lowland range site; not assigned to a woodland 
suitability group. 


Okemah Series 


The Okemah series consists of deep, nearly level, moder- 
ately well drained soils on low-lying uplands. These soils are 
on foot slopes. They formed in colluvial material weathered 
from shale and old clayey alluvium. The native vegetation is 
tall prairie grasses. 

In a representative profile the surface layer is very dark 
gray silt loam and silty clay loam about 13 inches thick. The 
subsoil extends to a depth of 60 inches. It is mottled very 
dark gray, firm silty elay loam in the upper 9 inches; mottled 
dark grayish brown, firm silty clay in the next 17 inches; and 
coarsely mottled gray, firm silty clay in the lower 21 inches. 

Okemah soils have slow permeability, high available water 
capacity, and high fertility. Crops respond to additions of 
lime and fertilizer. 

Okemah soils are used mainly for crops. They are well 
suited to all crops commonly grown in the county. A few 
areas are used for range and tame pasture. 

Representative profile of Okemah silt loam, 0 to 2 percent 
slopes, in native range; 1,425 feet north and 700 feet west of 
the southeast corner of sec. 13, T. 23 S., R. 19 E. 

Ai—0 to 9 inches: very dark gray (10YR 3/1) silt loam, gray 
(10YR 5/1) when dry; weak fine granular structure; hard 
when dry, friable when moist; many roots; medium acid; 
gradual smooth boundary. 

A3—9 to 13 inches; very dark gray (10YR 3/1) light silty clay 
loam, gray (IOYR 5/1) when dry; weak fine granular struc- 


B31—38 to 54 inches; dark brown (10YR 3/8) silty clay loam, 
brown (10YR 5/3) when dry; many fine distinct strong brown 
(7.5 YR. 5/6) mottles; very dark brown staining along pore 
channels; weak medium prismatic structure parting to weak 
fine and medium granular; very hard when dry, firm when 
moist; few roots; many pores; few worm casts; slightly acid; 
diffuse boundary. 

B32—54 to 65 inches; brown (10YR 4/3) silty clay loam, pale 
brown (10YR 6/3) when dry; common medium distinct 
yellowish brown (10YR 5/8) mottles; dark gray staining 
along pore channels; weak fine granular structure; very hard 
when dry, firm when moist; few roots; many pores; neutral. 


The A horizon is 10 to 22 inches thick and is very dark brown to 
very dark grayish brown. The texture is loam or silty clay loam. 

Mason soils are near Lanton, Verdigris, and Welda soils. They 
have a B2t horizon that is lacking in Lanton and Verdigris soils. 
They have a darker A horizon than Welda soils. 


Me 一 Mason silt loam. This nearly level soil is on benches 
and terraces of major streams. Areas range from 10 to 200 
acres in size. Slopes are 0 to 2 percent. Included with this 
soil in mapping are small areas of Dennis and Welda soils in 
higher sloping areas, Verdigris, Lanton, and Osage soils on 
lower flood plains, and areas of soils that are similar to Mason 
soils but have more clay in the subsoil. 

Most of the acreage 1s cultivated, but some areas are native 
range or tame pasture and a few areas are wooded. This soil 
is well suited to all erops commonly grown. It is among the 
best in the county for farming. Runoff is slow to medium. 

About the only management practices needed are those 
that maintain soil tilth and fertility. Diversion terraces aro 
needed to divert run-in water from gently sloping soils. 
Flooding is rare. Proper range use and control of brush and 
trees are needed for good range management. Timber stand 
improvement is important in woodland management. Capa- 
bility unit I-1; Loamy Lowland range site; woodland suit- 
ability group 3o. 


Mayes Series 


The Mayes series consists of deep, nearly level, somewhat 
poorly drained soils. These soils formed in old clayey alluvium 
on broad, nearly level, slightly depressional uplands. The 
native vegetation is tall prairie grasses. 

In a representative profile the surface layer is black silty 
clay loam about 11 inches thick. The subsoil extends to a 
depth greater than 60 inches. It is very dark brown, mottled, 
very firm silty clay to a depth of 41 inches and black, mottled, 
extremely firm silty clay below. 

Mayes soils have very slow permeability, moderate avail- 
able water capacity, and medium to high fertility. 

Mayes soils are used for crops and range. They are suitable 
for both. 

Representative profile of Mayes silty clay loam in crops; 
1,400 feet west and 120 feet north of the southeast corner 
of sec. 35, T. 20 S., R. 18 E. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay loam, dark gray 
(10YR 4/1) when dry; massive in upper part and moderate 
medium blocky structure in lower part; very hard when dry, 
firm when moist; few roots; neutral; abrupt smooth boundary. 

A12—7 to ll inches; black (10YR 2/1) heavy silty clay loam, 
dark gray (10YR 4/1) when dry; few fine faint brown mottles; 
moderate medium and fine blocky structure; very hard when 
dry, firm when moist; few roots; neutral; gradual smooth 
boundary. 

B2tg—11 to 41 inches; very dark brown (10YR 2/2) silty clay, 
very dark grayish brown (10YR 3/2) when dry; few very fine 
distinct brown (7.5YR 5/2) and reddish brown (5YR 5/3) 
mottles; moderate fine and very fine blocky strueture; ex- 
tremely hard when dry, very firm when moist; few roots; few 
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Figure 6. 一 Profile of Olpe gravelly silt loam showing the very 
gravelly subsoil. 


had د‎ high content of waterworn (rounded) chert gravel 
(fig. 6). The native vegetation is tall prairie grasses. 

In a representative profile the surface layer is dark brown 
gravelly silt loam about 10 inches thick. The subsoil extends 
to a depth of 70 inches. It is dark brown, friable gravelly 
silty clay loam in the upper 6 inches; dark reddish brown, 
friable very gravelly clay loam in the next 18 inches; mottled 
reddish brown, firm very gravelly silty clay in the next 26 
inches; and red, very firm silty clay in the lower 10 inches. 

Olpe soils have slow or very slow permeability, low avail- 


ture; hard when dry, friable when moist; many roots; many 
fine pores; medium acid; gradual smooth boundary. 

B21t—13 to 22 inches; very dark gray (10YR 3/1) heavy silty 
clay loam, dark gray (IOYR 4/1) when dry; few fine distinct 
brown (10YR 5/8) and dark brown (10YR 3/3) mottles; 
moderate coarse subangular blocky structure parting to 
moderate medium blocky; very hard when dry, firm when 
moist; many roots; many fine pores; thin discontinuous clay 
films; few fine brown concretions; slightly acid; gradual 
smooth boundary. 

B22i—22 to 31 inches; dark grayish brown (10YR 4/2) silty clay, 
grayish brown (IOYR 5/2) when dry; common fine distinct 
dark yellowish brown (10YR 5/6) mottles and common 
medium prominent yellowish red (5YR 5/6) mottles; vertical 
fillings of very dark gray (10YR 3/1) silty clay loam; mod- 
erate medium subangular blocky and fine blocky structure; 
very hard when dry, firm when moist; many roots; few pores; 
continuous clay films; few fine black and brown concretions; 
neutral; gradual smoothy boundary. 

B23t—31 to 39 inches; dark grayish brown (10Y R 4/2) silty clay, 
grayish brown (10YR 5/2) when dry; many coarse strong 
brown (7.5YR 5/6) and yellowish brown (10YR 5/6) mottles; 
vertical fillings of very dark gray (LOYR 3/1); moderate 
coarse subangular blocky structure; very hard when dry, 
firm when moist; few roots; thick continuous clay films; 
many black and brown concretions; mildly alkaline; gradual 
wavy boundary. 

B31g—38 to 47 inches; coarsely mottled gray (LOYR 5/1), dark 
gray (N 4/0), gray (N 5/0), grayish brown (10YR 5/2), and 
yellowish brown (10YR 5/6) silty clay; vertical fillings of 
very dark gray (10YR 3/1); moderate medium prismatic 
structure parting to moderate fine subangular blocky; very 
hard when dry, firm when moist; slickensides; calcium carbon- 
ate concretions; moderately alkaline; gradual wavy boundary. 

B32g—47 to 60 inches; coarsely mottled gray (10YR 5/1), yellow- 
ish brown (LOYR 5/6 and 5/8), and light gray (10YR 7/1) 
light silty clay; vertical fillings of very dark gray 751 
3/1); massive; hard when dry, firm when moist; slickensides; 
calcium carbonate concretions; moderately alkaline. 

The A horizon is 9 to 20 inches thick and is very dark gray, 
black, or very dark brown. 

Okemah soils are near Dennis, Eram, Summit, and Woodson 
soils. They have a grayish B2t horizon, whereas Dennis soils have 
a brownish B2t horizon. They are deeper than Eram soils and 
less clayey above a depth of 10 inches than Summit soils. They 
do not have the change in texture between the À and B horizons 
of Woodson soils. 


Ok—Okemah silt loam, 0 to 2 percent slopes. This 
soil is on foot slopes along drainageways in the uplands. Areas 
are between 10 and 150 acres in size. Included with this soil 
in mapping are about 30 percent Summit, Woodson, and 
Dennis soils and about 5 percent small areas of Eram, Lula, 
and Catoosa soils. 

Some of the acreage is cultivated. Many areas in native 
range are included with larger areas of soils that are unsuited 
to cultivation. Runoff is slow to medium. This soil is well 
suited to all crops commonly grown and is among the best 
soils for farming in the county. 

About the only conservation practices needed are those 
that maintain tlth and fertility. Diversion terraces are 
needed to divert run-in water from higher sloping soils. 
Although terraces may not be neeessary, they will reduce 
runoff and possible erosion. Regulation of grazing and con- 
trol of weeds and brush are needed to maintain a desirable 
stand of native grasses. Capability unit I-1; Loamy Upland 
range site; not assigned to a woodland suitability group. 


Olpe Series 


The Olpe series consists of deep, sloping to strongly sloping, 
well drained soils of the uplands. These soils are on the tops 
of ridges and knolls in the rolling and hummocky uplands. 
They formed in old loamy and clayey alluvial sediment that 
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alluvial sediment. The native vegetation is tall grasses and 
bottom land hardwoods. 

In ۵ representative profile the surface layer is very dark 
brown silty clay loam about 13 inches thick. The subsoil 
extends to د‎ depth of 64 inches. It is mottled very dark gray, 
firm and very firm silty clay to a depth of 56 inches and 
mottled very dark grayish brown, very firm silty clay below 
that. 

Osage soils have very slow permeability, moderate avail- 
able water capacity, and medium to high fertility. Crops 
respond well to additions of fertilizer and to lime in some 
areas. 

Osage soils are used mainly for crops, but flooding limits 
crop selection. A few areas are used for range and tame pas- 
ture, and some areas remain wooded with deciduous trees. 

Representative profile of Osage silty clay. loam in tame 
pasture; 1,600 feet north and 100 feet west of the center of 
sec. 33, T. 19 S., R. 20 E. 


Al 一 0 to 13 inches; very dark brown (10YR 2/2) silty clay loam, 
dark grayish brown (10YR 4/2) when dry; moderate fine 
granular and subangular blocky structure; very hard when 
dry, friable when moist; many roots; few fine open pores; 
many worm easts; neutral; gradual smooth boundary. 

B21g—13 to 37 inches; very dark gray (10YR 3/1) light silty clay, 
dark gray (10YR 4/1) when dry; many fine faint brown 
(10YR 4/3) mottles; weak very fine and fine subangular 
blocky structure; very hard when dry, firm when moist, 
many roots; few fine open pores; many worm casts and 
channels; few very fine black and brown concretions; slightly 
acid; gradual smooth boundary. 

B22g—37 to 47 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (LOYR 4/1) when dry; many very fine faint dark 
brown (10YR 3/3) mottles; weak fine subangular blocky 
structure; extremely hard when dry, very firm when moist; 
few roots: few pores; many very fine black and brown con-. 
cretions; slightly acid; gradual smooth boundary. 

B23g—47 to 56 inches; very dark gray (10YR 3/1) silty elay, dark 
gray (10YR 4/1) when dry; many very fine distinct dark 
yellowish brown (10YR 4/4) mottles; moderate very fine 
blocky strueture; extremely hard when dry, very firm when 
moist; few roots; few pores; common very fine black and 
brown concretions; mildly alkaline; diffuse broken boundary. 

B3g—56 to 64 inches; very dark grayish brown (2.5Y 3/2) silty 
clay, grayish brown (2.5Y 5/2) when dry; many very fine 
distinct yellowish brown (10YR 5/6) mottles; vertical streaks 
of very dark gray (10YR 3/1); weak very fine blocky struc- 
ture; extremely hard when dry, very firm when moist; few 
very fine black concretions; few fine lime concretions; moder- 
ately alkaline. 

'The ۸ horizon is 13 to 18 inches thick and is very dark brown 
to black. The texture is silty clay loam or silty clay. 'The B horizon 
is very dark gray to dark gray. Thickness of the solum ranges 
from 50 to 60 inches or more. Reaction ranges from medium acid 
to neutral in the upper 48 inches and from slightly acid to moder- 
ately alkaline below a depth of 48 inches. Some profiles contain 
gypsum crystals below a depth of 40 inches. 

Osage soils are near Lanton, Leanna, Mayes, and Verdigris 
soils. They are more clayey throughout the profile than Lanton 
and Verdigris soils. They have less profile development than 
Leanna and Mayes soils. 


Os—Osage silty clay loam. This nearly level soil is on 
low flood plains of major streams. Areas are from 10 to 800 
acres in size. Slopes are 0 to 1 percent. 

Included with this soil in mapping are small areas of 
Verdigris and Lanton soils and areas of Osage soils, in de- 
pressions and old stream channels, that have a surface layer 
of silty clay. 

Much of the acreage is cultivated. Some large areas are 
in tame grasses, and a few areas remain wooded with hard- 
wood trees. This soil is not suited to all crops commonly 
grown in the county. Flooding is a hazard. Runoff is very 
slow. Surface water ponds in some local areas. In some areas 


able water capacity, and low fertility. Crops respond to ad- 
ditions of fertilizer and lime. 

Olpe soils are used mainly for range and native meadow. 
Only a small part of the acreage is used for crops. Small areas 
of Olpe soils occur in fields with other soils. Many areas have 
been mined for road surfacing material. 


Representative profile of Olpe gravelly silt loam, 3 to 15 


percent slopes, in native meadow; 2,000 feet south and 90 
feet east of the northwest corner of sec. 1, T. 21 8., R. 20 E. 


Al 一 0 to 10 inches; dark brown (7.5YR 3.2) gravelly silt loam, 
brown (7.5YR 5/2) when dry; weak very fine granular 
structure; hard when dry, friable when moist; many roots; 
about 15 percent waterworn chert gravel; strongly acid; 
gradual smooth boundary. 

了 1 一 10 to 16 inches; dark brown (7.5YR 3/2) gravelly light silty 
clay loam, brown (7.5YR 5/2) when dry; weak very fine 
granular structure; hard when dry, friable when moist; many 
roots; about 15 percent waterworn chert gravel; strongly 
acid; gradual irregular boundary. 

B21t—16 to 34 inches; dark reddish brown (5YR 3/4) very 
gravelly heavy clay loam, reddish brown (5YR 5/4) when 
dry; weak very fine subangular blocky structure; hard when 
dry, friable when moist; few roots; between 60 and 80 percent 
waterworn chert gravel; medium acid; gradual irregular 
boundary. 

B22t—34 to 60 inches; reddish brown (2.5 YR 4/4) very gravelly 
silty elay, reddish brown (2.5YR 5/4) when dry; many 
medium faint red (2.5YR 5/6) mottles; weak very fine blocky 
structure; very hard when dry, firm when moist; few roots; 
common medium black stains; between 60 and 80 percent 
waterworn chert gravel; medium acid; diffuse irregular 
boundary. 

118-060 to 70 inches; red (2.5 YR 4/5) silty clay, red (2.5YR 4/8) 
when dry; common medium faint light reddish brown (5YR 
6/4) mottles; moderate fine and medium blocky structure; 
extremely hard when dry, very firm when moist; few roots; 
many medium black stains; few chert pebbles; medium acid. 


The A horizon is 8 to 15 inches thick and is dark brown to very 
dark grayish brown. The texture is silt loam or gravelly silt loam. 
The texture of the B1 horizon is gravelly silt loam or gravelly 
silty clay loam. The B2t horizon is gravelly clay loam, gravelly 
silty clay loam, or gravelly silty clay. Content of gravel ranges 
from 35 to 90 percent. 

Olpe soils are near Kenoma soils. They contain a high percent- 
age of waterworn chert gravel, whereas Kenoma soils favs no 
gravel or have only a low percentage of gravel. 

Op—Olpe gravelly silt loam, 3 to 15 percent slopes. 
This soil is on narrow ridgetops and knolls of the hummocky 
and rolling uplands. It has the profile described as representa- 
tive of the series. 

About 30 percent of this mapping unit is included areas 
of soils that are similar to Olpe soils but contain less clay in 
the upper 20 inches of the subsoil and a few areas that have 
a grayish subsurface layer, and about 15 percent is areas of 
other soils. Kenoma soils occupy the higher and lower less 
sloping areas and Catoosa, Clareson, Dennis, and Eram 
soils the lower less sloping areas. In some places limestone 
crops out near the lower edge of mapped areas. Also included 
are small saline spots shown by a spot symbol on the soil map. 

Nearly all the acreage is in range and native meadow. 
Native grasses are well suited. Runoff is medium to rapid. 
Erosion is a hazard. Some areas of this soil are good sources 
of gravel suitable for road surfacing. 

The chief management need is to maintain a good stand of 
grasses that provides grazing and helps to control erosion. 
Capability unit VIe-2; Loamy Upland range site; not as- 
signed to a woodland suitability group. 


Osage Series 


The Osage series consists of deep, nearly level, poorly 
drained soils on low flood plains. These soils formed in clayey 
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dark grayish brown, very firm silty clay in the next 14 inches; 
and dark gray, firm silty clay in the lower 9 inches. The sub- 
stratum is gray silty clay to a depth of 69 inches. 

Summit soils have slow permeability, moderate available 
water capacity, and high fertility. Crops respond well to 
additions of lime and fertilizer. 

About 60 percent of the acreage of Summit soils is culti- 
vated, and most of the rest is in range or pasture. A few 
areas are wooded. 

Representative profile of Summit silty clay loam, 1 to 4 
percent slopes, in tame pasture; 2,400 feet south and 100 
feet east of the northwest corner of sec. 24, T. 20 S., R. 20 E. 


Ap 一 0 to 8 inches; black (10YR 2/1) heavy silt clay loam, dark 
gray (10VR 4/1) when dry; moderate medium subangular 
blocky structure; hard when dry, firm when moist; few roots; 
few pores; slightly acid; gradual smooth boundary. 

1318 to 12 inches; black (10YR 2/1) light silty clay, very dark 
gray (LOYR 3/1) when dry; moderate medium subangular 
blocky structure; very hard when dry, firm when moist; few 
roots; few pores; few worm casts; slightly acid; gradual 
smooth boundary. 

B21t—12 to 24 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) when dry; moderate fine prismatie structure 
parting to moderate fine subangular blocky; extremely hard 
when dry, firm when moist; few roots; few pores; slightly 
acid; gradual wavy boundary. 

B22t—24 to 38 inches; very dark grayish brown (2.5Y 3/2) silty 
clay, grayish brown (2.5Y 5/2) when dry; few very fine distinct 
yellowish brown (10YR 5/6) mottles; vertical cracks filled 
with black (10YR 2/1); weak very fine subangular blocky 
Structure; extremely hard when dry, very firm when moist; 
few fine roots; few pores; few fine black concretions; slightly 
acid; gradual irregular boundary. 

B23t—38 to 47 inches; dark gray (10YR 4/1) silty clay, gray 
(10YR 5/1) when dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; vertical cracks filled with very 
dark gray (10YR 3/1); weak fine subangular blocky struc- 
ture; extremely hard when dry, firm when moist; few roots; few 
pores; few fine black concretions; neutral; diffuse boundary. 

C—47 to 69 inches; gray (10YR 5/1) light silty clay, light gray 
(10YR 6/1) when dry; many fine distinct strong brown 
(7.5YR 5/6) mottles; massive; extremely hard when dry, 
firm when moist; few pores; few fine and medium black 
concretions; neutral. 


Thickness of the solum ranges from 30 to 50 inches. The A 
horizon is 8 to 12 inches thick and is very dark brown, black, or 
very dark gray. It is silty clay loam to silty clay. The B1 horizon 
has the same range in texture and color as the A horizon. The 
texture of the B2t horizon is silty clay or clay. 

Summit soils are near Dennis, Eram, Kenoma, Okemah, and 
Woodson soils. They are less deep over the clayey B2t horizon 
than Dennis and Okemah soils and do not have the bright colored 
mottling of those soils. In contrast with Woodson and Kenoma 
soils, they have a transitional horizon between the A and B2t 
horizons. They are deeper over shale than Eram soils. 


Sf—Summit silty clay loam, 1 to 4 percent slopes. 
This soil commonly is on lower side slopes. It has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
Okemah and Woodson soils on lower smoother slopes, 
Kenoma soils on higher smoother slopes, and Eram and 
Dennis soils on higher slopes. Also included are a few small 
areas of Catoosa, Clareson, and Lula soils. 

This soil is used for crops and native range. It is well 
suited to both. Runoff is medium. Water erosion is a hazard. 
A cropping system that conserves soil and water, crop-residue 
management, minimum tillage, and terracing help to con- 
trol erosion. Yields of wood crops can be increased by thin- 
ning stands, selective cutting, controlling grazing, and pre- 
venting fires. Capability unit IIe-1; Loamy Upland range 
site; not assigned to a woodland suitability group. 


the water table fluctuates to the surface during prolonged 
wet periods. 

Diversion terraces are needed to control run-in water in 
areas near the uplands that stay wet from the runoff from 
the adjacent uplands. This soil is not easily worked. It is 
sticky and plastic if worked when too wet and is very hard 
if worked when too dry. If this soil is cultivated, adequate 
drainage is needed. Wetness is the main limitation. Managing 
crop residue and maintaining soil tilth and fertility are 
needed. Proper fertilization benefits tame grasses. Yields of 
wood crops can be increased by thinning stands, selective 
cutting, controlling grazing, and preventing fires. Capability 
unit 11۷-2: Clay Lowland range site; woodland suitability 
group 4w. 


Stony Land 


Se—Stony land-Talihina complex, steep, is on up- 
lands. Slopes are steep and broken. In places there are verti- 
cal rock ledges. This unit consists of very shallow soils inter- 
mingled with deeper soils and limestone outcrops. Slopes are 
15 to 45 percent. 

In this mapping unit Stony land makes up 60 percent of 
the acreage, shallow soils about 20 percent, and moderately 
deep and deep soils about 20 percent. Some of the soils that 
are very shallow over limestone are very dark grayish brown. 
The rest are similar to Talihina soils. The moderately deep 
and deep soils resemble Eram, Dennis, and Summit soils. 
The deeper soils are near the lower part of the slope. Lime- 
stone outcrops are prominent in the Stony land part of this 
mapping unit, especially in the upper part of mapped areas. 
Limestone fragments range from 3 to 30 inches in diameter. 
The larger ones are commonly flat. Included in mapping are 
small areas of Clareson, Eram, Dennis, Summit, and Talihina 
soils that have slopes of 6 to 15 percent. 

The water intake rate ranges from rapid in the stony area 
to slow in the areas of deeper soils. Runoff ranges from 
medium to very rapid. The shallow soils have low available 
water capacity. 

Much of the acreage is in hardwoods and brush timber. 
The rest is in mid and tall prairie grasses. The hardwoods 
are mostly oak, hickory, and ash. Grazing is the chief use. 
Because this unit has steep slopes, however, much of the 
acreage is not readily accessible to livestock. Water erosion 
is a serious limitation because of the slope. The shallow root- 
ing zone is also a limitation. 

Careful management of grazing is essential. Proper range 
use and deferment of grazing are needed. Capability unit 
VIIe-1; Stony land is in Breaks range site, and Talihina 
soil is in Clay Upland range site; not assigned to a woodland 
suitability group. 


Summit Series 


The Summit series consists of deep, gently sloping and 
sloping, moderately well drained soils of the uplands. These 
soils formed in material weathered from interbedded silty 
and clayey shale. They are on foot slopes, in most places 
below limestone outcrops. The native vegetation is tall 
prairie grasses. 

In a representative profile the surface layer is black silty 
clay loam about 8 inches thick. The subsoil is about 39 inches 
thick. It is black, firm silty clay in the upper 16 inches; very 
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Talihina Series 


The Talihina series consists of sloping to steep, moder- 
ately well drained soils that are shallow over shale. These 
soils formed in material weathered from shale in the rolling 
and hilly uplands of the county. The native vegetation is tall 
prairie grasses. : 

In a representative profile the surface layer is very dark 
grayish brown silty clay loam about 7 inches thick. The sub- 
soil is about 8 inches thick. It is dark grayish brown, friable 
silty clay loam containing many fragments of shale in the 
lower part. Mildly alkaline yellowish brown shale is at a 
depth of 15 inches. 

Talihina soils have slow permeability, very low available 
water capacity, and low fertility. . 

Most of the acreage 18 in native prairie grass, range and 
meadow. ۸ number of areas in tame grasses are used for hay 
or grazing. Part of the acreage 1s wooded. . 

Representative profile of Talihina silty clay loam in an 
area of Eram-Talihina silty clay loams, 5 to 20 percent slopes, 
in tame grass pasture; 1,700 feet north and 300 feet west of 
the southeast corner of sec. 17, T. 20 S., R. 21 E. 

Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) silty 
clay loam, grayish brown (10YR 5/2) when dry; moderate 
fine and very fine granular strueture; hard when dry, friable 
when moist; many roots; many pores; few worm casts; few 
thin shale fragments; mildly alkaline; gradual wavy boundary. 

B21—7 to 12 inches; dark grayish brown (2.5Y 4/2) heavy silty 
clay loam, grayish brown (10YR 5/2) when dry; moderate 
fine and very fine granular structure; hard when dry, friable 
when moist; many roots; many pores; many worm casts; few 
thin shale fragments; neutral; gradual wavy boundary. 

B22—12 to 15 inches; dark grayish brown (2.5Y 4/2) silty clay 
loam, grayish brown (10YR 5/2) when dry; few fine faint 
gray (IOYR 5/1) and yellowish brown (10YR 5/4) mottles; 
moderate fine and very fine granular structure; hard when 
dry, friable when moist; many roots; many pores; few worm 
casts; many thin shale fragments; neutral; gradual wavy 
boundary. 

C—15 to 17 inches; yellowish brown (10YR 5/4) fractured, bedded, 
mildly alkaline shale. 


Depth to shale is between 10 and 20 inches. The texture through- 
out the profile is clay loam, silty clay loam, or silty clay. Reaction 
ranges from slightly acid through mildly alkaline. 

Talihina soils are near Eram, Dennis, and Collinsville soils. 
They are shallower than Eram and Dennis soils. They are under- 
lain by shale, whereas Collinsville soils are underlain by sandstone 
or sandy shale. 


Verdigris Series 


The Verdigris series consists of deep, nearly level, moder- 
ately well drained soils on flood plains. These soils formed in 
silty alluvial sediment along most streams in the county. 
The native vegetation was tall grasses and bottom land hard- 
woods, 

In a representative profile the surface layer is very dark 
grayish brown silt loam and silty clay loam about 29 inches 
thick. The next layer is very dark grayish brown, friable 
silty clay loam about 9 inches thick. The substratum is dark 
grayish brown silt loam and loam. 

Verdigris soils have moderate permeability, high available 
water capacity, and high natural fertility. Crops respond to 
additions of fertilizer, and in some areas to lime. 

Verdigris soils are used mainly as cropland because they 
are suited to all crops commonly grown in the county. A 
few areas are used for range and tame pasture. Some remain 
wooded with deciduous trees. 


Sh—Summit silty clay loam, 4 to 7 percent slopes. 
This soil is on convex hillsides. Included in mapping are 
small areas of Okemah, Dennis, and Eram soils and small 
areas of Clareson soils that have outcrops of limestone. 

This soil is used for crops and native range. A few areas 
are wooded. This soil is suited to all uses. Runoff is rapid. 
Water erosion is a severe hazard. 

A cropping system that conserves soil and water, crop- 
residue management, minimum tillage, terracing, and con- 
tour farming help to control erosion. Also needed are prac- 
tices that improve tilth and fertility. Proper range use and 
control of trees and brush are essential for good range man- 
agement. Proper fertilization is beneficial to tame grasses. 
Yields of wood crops can be increased by thinning stands, 
selective cutting, controlling grazing, and preventing fires. 
Capability unit IIIe-2; Loamy Upland range site; not as- 
signed to a woodland suitability group. 

Sk—Summit soils, 1 to 4 percent slopes, eroded. 
These soils commonly occur on lower side slopes: So much 
of the original surface soil has been removed by erosion that 
ordinary tillage has mixed subsoil material with the remain- 
ing surface layer. In most areas shallow gullics and gully 
scars are evident. About 30 percent of the acreage is moder- 
ately eroded, and about 20 percent is severely eroded. The 
surface layer of most areas is about 65 percent silty clay 
loam and 35 percent silty clay. Included with this soil in 
mapping are small areas of Dennis, Eram, and Woodson 
soils. 

Nearly all the acreage has been cultivated. The soils are 
suited to all of the commonly grown crops. Runoff is medium. 
Erosion is a severe hazard. 

Because these soils are susceptible to further damage by 
erosion, practices are needed to reduce the loss of soil. A 
cropping system that conserves soil and water, crop-residue 
management, minimum tillage, terracing, and contour 
farming help to control erosion. Also needed are practices 
that maintain or improve tilth and fertility. Areas seeded to 
tame grasses benefit from additions of lime and fertilizer. 
Capability unit IIIe-3; Clay Upland range site; not as- 
signed to a woodland suitability group. 

So—Summit-Eram complex, 4 to 7 percent slopes, 
eroded. This mapping unit is commonly on lower sides of 
high hills or ridges. It is about 55 percent Summit soils, 30 
percent Eram soils, and 15 percent small areas of Dennis and 
Kenoma soils and Clareson soils with outcrops of limestone. 
The soils have been damaged by erosion to the extent that 
the present surface layer is a mixture of the original surface 
layer and the more clayey subsoil. Shallow gullies and gully 
scars are in most places. In about 60 percent of a mapped 
area, the surface layer is silty clay loam; in about 30 percent 
silty clay; and in 10 percent, clay loam. 

Nearly all the acreage has been cultivated. The soils are 
suited to most of the commonly grown crops. Runoff is rapid. 
Erosion is a very severe hazard. 

Because these soils are susceptible to further damage by 
erosion, practices are needed to reduce the loss of soil. A 
cropping system that conserves soil and water, crop-residue 
management, minimum tillage, terracing, and contour farm- 
ing help to control erosion. Also needed are practices that 
maintain or improve tilth and fertility. Areas seeded to tame 
pasture grasses benefit from additions of lime and fertilizer. 
Capability unit [Ve-3; Clay Upland range site; not assigned 
to a woodland suitability group. 
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but most are less than 2 percent. The adjoining slopes are 
short and steep. Included in mapping are small areas of 
gravelly sediment. 

Native range is the main use because this unit is well 
suited to native grasses. Runoff is variable. Recurrent flood- 
ing, scouring, and deposition are hazards. Damaging floods 
occur 1 to 3 times a year. Cultivation is generally not prac- 
tical because of the flooding. Also, many areas are small and 
inaccessible. Some areas are used for wood production, wild- 
life habitat, and native meadow. 

Regulation of grazing and control of weeds and brush are 
needed to protect the soil and maintain a stand of desirable 
grasses. Wooded areas need protection from grazing and fire. 
Yields of wood crops can be increased by thinning stands, 
selective cutting, and preventing fire. Capability unit Vw-1; 
Loamy Lowland range site; woodland suitability group 3o. 


Welda Series 


'The Welda series consists of deep, nearly level to sloping, 
well drained soils of the uplands. These soils formed in loess. 
They are on high stream terraces adjacent to the major 
streams. In Anderson County these soils are mostly along 
the South Fork of Pottawatomie Creek. The native vegeta- 
tion is mainly tall grasses, oak, hickory, and ash. 

In a representative profile the surface layer is dark grayish 
brown silt loam about 7 inches thick. 'The subsurface layer 
is grayish brown silt loam about 5 inches thick. The subsoil 
is dark brown, friable and firm silty clay loam that extends 
to à depth of 60 inches. 

Welda soils have moderately slow permeability, high avail- 
able water capacity, and medium fertility. Crops respond well 
to additions of lime and fertilizer. 

Welda soils are used mostly for crops and range. ۸ few 
areas remain wooded. 

Representative profile of Welda silt 10810, 0 to 2 percent 
slopes, in a cultivated field; 2,300 feet north and 1,050 feet 
west of the southeast corner of sec. 19, T. 21 S., R. 20 E. 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) silt loam; light 
brownish gray (10YR 6/2) when dry; weak fine granular 
structure; soft when dry, friable when moist; slightly acid; 
abrupt boundary. 

A2 一 7 to 12 inches; grayish brown (10YR 5/2) silt loam; light 
gray (LOYR 7/2) when dry; weak fine granular structure; 
soft when dry, very friable when moist; many fine open pores; 
strongly acid; abrupt broken boundary. 

B1—12 to 15 inches; dark brown (7.5YR 4/4) light silty clay 
loam; pink (7.5YR 7/4) when dry; weak medium subangular 
blocky structure; light gray (10YR 7/2) bleached silt coatings 
on ped surfaces; hard when dry, friable when moist; many 
fine open pores; strongly acid; clear boundary. 

B21t—15 to 21 inches; dark brown (7.5YR 4/4) silty clay loam; 
light brown (7.5 YR. 6/4) when dry; weak medium subangular 
blocky structure; bleached silt coatings on ped surfaces; thin 
discontinuous clay films; hard when dry, friable when moist; 
strongly acid; gradual boundary. 

B22t—21 to 42 inches; dark brown (7.5 YR 4/4) heavy silty clay 
loam; light brown (7.5YR 6/4) when dry; common faint fine 
pinkish gray (7.5YR 6/2) mottles; weak medium subangular 
blocky structure; hard when dry, slightly firm when moist; 
strongly acid; diffuse boundary. 

133-42 to 60 inches; dark brown (7.5Y R 4/4) silty clay loam, brown 
(7.5YR 5/4) when dry; weak fine blocky and subangular 
blocky structure; hard when dry, firm when moist; few fine 
black concretions; slightly acid. 


The A1 horizon is 3 to 7 inches thick and is grayish brown to 
dark grayish brown. The A2 horizon is 3 to 8 inches thick. The 
B2t horizon is medium acid or strongly acid. 

Welda soils are near Mason and Verdigris soils. They have a 
lighter colored A horizon than either of those soils. They have 


Representative profile of Verdigris silt loam in an area of 
Verdigris silt loam, occasionally flooded, in eropland; 1,700 
feet east and SO feet south of the northwest corner of sec. 16, 
T. 23 S., R. 19 E. 

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) silt loam, 
dark grayish brown (10YR 4/2) when dry; massive; hard 
when dry, friable when moist; few roots; few pores; few worm 
casts; slightly acid; gradual smooth boundary. 

Al2 一 9 to 18 inches; very dark grayish brown (10YR 3/2) silt 
loam, grayish brown (10YR 5/2) when dry; weak fine granular 
structure; hard when dry, friable when moist; few roots; 
many pores; many worm casts; slightly acid; gradual smooth 
boundary. 

A13—18 to 29 inches; very dark grayish brown (10YR 3/2) light 
silty clay loam, dark grayish brown (10YR 4/2) when dry; 
weak fine granular structure; hard when dry, friable when 
moist; few roots; many pores; few worm casts; slightly acid; 
clear wavy boundary. 

AC—29 to 38 inches; very dark grayish brown (10YR 3/2) light 
silty clay loam, grayish brown (10YR 5/2) when dry; strati- 
fied with dark grayish brown (10YR 4/2) loam; weak fine 
granular structure; hard when dry, friable when moist; few 
roots; few pores; neutral; clear wavy boundary. 

C1—38 to 50 inches; dark grayish brown (10YR 4/2) silt loam, 
grayish brown (10YR 5/2) when dry; distinctly stratified 
with thin layers of lighter color; massive; hard when dry, 
friable when moist; few roots; many pores; slightly acid; clear 
wavy boundary. 

C2—50 to 65 inches; dark grayish brown (10YR 4/2) loam, grayish 
brown (10YR 5/2) when dry; distinctly stratified with thin 
layers of lighter color; massive; hard when dry, very friable 
when moist; few fine roots; many pores; neutral. 

The Al horizon is 20 to 32 inches thick. The AC horizon is very 
dark grayish brown, dark grayish brown, or dark brown. 6 
texture is silt loam, loam, or silty clay loam throughout the profile. 
Colors of very dark grayish brown and very dark gray and darker 
extend to depths of 30 inches or more. Reaction ranges from 
medium acid to neutral. 

Verdigris soils are near Lanton, Mason, Osage, and Welda soils. 
They lack the distinctly mottled Bg horizon that is typical of 
Lanton and Osage soils and the more clayey B2t horizon typical 
of Mason and Welda soils. 


Vf—Verdigris silt loam, occasionally flooded. This 
nearly level soil is on flood plains. It has the profile described 
as representative of the series. Areas are long, and some along 
the major streams are broad. Slopes are 0 to 2 percent. 

Included with this soil in mapping are areas of soils that 
are similar to this Verdigris soil but have an overwash of 
lighter colored material as thick as 10 inches and areas of 
soils that have lighter colored strata within 20 inches of the 
surface. Also included are small areas of Lanton soils on 
flood plains and of Mason soils on higher terraces. 

Most areas are under cultivation. Some areas are in native 
range, and some remain wooded. This soil is well suited to all 
crops commonly grown in the county. Runoff is slow. Flood- 
ing is a hazard, but floods damaging to crops occur only about 
once every 3 years. 

Maintaining fertility and tilth is the chief management 
need. Regulation of grazing and control of weeds and brush 
are needed to protect the soil and maintain a stand of de- 
sirable native grasses. Wooded areas need protection from 
grazing and fire. Yields of wood crops can be increased by 
thinning stands and selective cutting. Capability unit IIw-1; 
Loamy Lowland range site; woodland suitability group 3o. 

Vx—-Vertigris soils, frequently flooded. This mapping 
unit is mainly on the narrow flood plains of drainageways. It 
is about 45 percent Verdigris silt loam and silty clay loam, 
15 percent Mason soils, 10 percent, Lanton soils, 10 percent 
Osage and Leanna soils, 10 percent adjoining upland soils, 
and 10 percent stream channels. The narrow valley floors 
are cut by meandering stream channels. Slopes are irregular, 
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gray (10YR 4/1) when dry; common fine faint gray (ORY 
5/1), brown (10YR 5/3), and dark grayish brown (10YR 4/2) 
mottles; black vertical streaks; moderate very fine blocky 
structure; extremely hard when dry, very firm when moist; 
few roots; common fine black concretions; slightly acid; 
gradual wavy boundary. 

B31—29 to 38 inches; dark grayish brown (10YR 4/2) silty clay, 
grayish brown (10YR 5/2) when dry; common very fine faint 
brown (10YR. 5/3) mottles; common thin black vertical 
streaks; weak very fine blocky structure; extremely hard 
when dry, very firm when moist; few roots; common fine 
black and brown concretions and stains; neutral; diffuse 
irregular boundary. 

B32—38 to 64 inches; gray (10YR 5/1) silty clay, light gray 
(10YR 6/1) when dry; many fine distinct and prominent 
yellowish red (5YR 5/6) and reddish brown (2.5YR 4/4) 
mottles; few thin black vertical streaks; weak very fine 
blocky structure; extremely hard when dry, very firm when 
moist; common fine and medium black and brown concre- 
tions and stains; mildly alkaline. 


The A horizon is 6 to 14 inches thick and is very dark gray or 
black. It is silt loam or silty clay loam. The B3 horizon is lacking 
in some profiles. A C horizon ranging in color from gray to grayish 
brown to olive brown is present in some profiles. 

Woodson soils are near Kenoma, Leanna, Mayes, Okemah, and 
Summit soils. They have a grayer B horizon than Kenoma soils 
and have an abrupt textural change between the Al and B2t 
horizons that is lacking in the Mayes, Summit, and Okemah soils. 
They lack the distinct A2 horizon typical of Leanna soils. 


Wd—Woodson silt loam, 0 to 1 percent slopes. This 
nearly level soil is in broad areas of the uplands. Areas are 
as large as 2,000 acres in size. 

Included with this soil in mapping are small areas of 
Kenoma, Okemah, and Summit soils. Also included are areas 
of soils that are similar to Woodson soils but have a gray 
subsurface layer, and some small saline and alkali spots that 
are shown by spot symbols on the soil map. 

A large part of the acreage is cultivated. Some areas are 
used as range and native meadow. This soil is well suited to 
all crops commonly grown in the county. Runoff is slow, and 
wetness is a problem. Droughtiness reduces crop yields during 
years of low rainfall. 

This soil has few management needs other than prac- 
tices for maintaining fertility and tilth. In some fields land 
smoothing or drainage ditches are needed to keep water 
from standing in slight depressions. Diversion terraces are 
needed in some places to protect the soil from runoff from 
higher areas. Capability unit IIs-1; Clay Upland range site; 
not assigned to a woodland suitability group. 

Wf—Woodson silt loam, 1 to 3 percent slopes. This 
gently sloping soil is on high terraces and in broad gently 
undulating areas of the uplands. It has the profile described 
as representative of the series. Areas are as large as 1,500 
acres in size. Included with this soil in mapping are small 
areas of Kenoma, Summit, and Eram soils and saline and 
alkaline spots that are shown by spot symbols on the soil 
map. 

A large part of the acreage is cultivated. Some areas are 
used as range, native meadow, and tame pasture. This soil 
is well suited to all crops commonly grown in the county. 
Runoff is medium, and wetness is a problem. Water erosion 
is a hazard. Droughtiness reduces crop yields during seasons 
of low rainfall. 

A cropping system that conserves soil and water, crop- 
residue management, minimum tillage, terracing, contour 
farming, and waterways help to control erosion. Maintain- 
ing tilth and fertility is needed. Good grazing management 
is needed to maintain a cover of native and tame grasses. 
Proper use of fertilizer and lime benefit tame grasses. Capa- 


more clay in the B horizon than Mason soils. In contrast with 
Verdigris soils, they have a Bt horizon. 


Wb—Welda silt loam, 0 to 2 percent slopes. This soil 
is on high terraces or benches. It has the profile described 
as representative of the series. Included with this soil in 
mapping are small areas of Dennis and Mason soils. 

Nearly all the acreage is cultivated. This soil is well suited 
to all cultivated crops. Crops respond to additions of lime 
and fertilizer. Runoff is slow to medium. 

This soil has few management needs other than practices 
for maintaining fertility and tilth. Capability unit I-2; 
Loamy Upland range site; woodland suitability group 4o. 

Wo 一 Welda silt loam, 2 to 6 percent slopes. This soil 
is adjacent to stream valleys. The surface and subsurface 
layers are 1 to 3 inches thinner than those in the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas of soils 
that are similar to Welda soils but have shale between depths 
of 40 and 60 inches, and small areas of Dennis, Summit, and 
Eram soils. 

About half the acreage is cultivated, and the rest is native 
range and woods. This soil is suited to cultivated crops. Run- 
off is medium to rapid. 

Because erosion is a hazard, practices are needed to reduce 
runoff. Terraces, waterways, and contour farming help to 
control runoff. Returning all crop residue to the soil helps 
to maintain and increase organic-matter content and soil 
tilth. Careful management of grazing is essential on the 
native range and in wooded areas. Among the practices 
needed are proper range use and deferment of grazing. Capa- 
bility unit IIIe-4; Loamy Upland range site; woodland suit- 
ability group 4o. 


Woodson Series 


The Woodson series consists of deep, nearly level and 
gently sloping, somewhat poorly drained soils of the uplands. 
These soils formed in old alluvium high in clay. They are in 
broad continuous areas of the nearly level to gently undulat- 
ing uplands. The native vegetation is tall prairie grasses. 

In à representative profile the surface layer is black silt 
loam about 8 inches thick. The subsoil extends to à depth of 
about 64 inches. It is black, very firm silty elay in the upper 
8 inches; very dark gray, very firm silty clay in the next 13 
inches; dark grayish brown, very firm silty clay in the next 
9 inches; and gray, very firm silty clay in the lower 26 inches. 

Woodson soils have very slow permeability, moderate 
available water capacity, and medium to high fertility. Crops 
respond well to additions of lime and fertilizer. 

. These soils are used mostly for erops. Some large areas are 
in native range. 

Representative profile of Woodson silt loam, 1 to 3 percent 
slopes, in a cultivated field ; 2,200 feet east and 150 feet south 
of the northwest corner of sec. 31, T. 19 S., R. 18 E. 


Ap 一 0 to 8 inches; black (10YR 2/1) heavy silt loam, dark gray 
(10YR 4/1) when dry; weak very fine granular structure; 
slightly hard when dry, friable when moist; few roots; neu- 
tral; abrupt smooth boundary. 

B21t—8 to 16 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) when dry; common very fine distinct dark brown 
(7.5YR 4/4) mottles; moderate fine and very fine blocky 
structure; very hard when dry, very firm when moist; few 
roots; few very fine black concretions; medium acid; gradual 
smooth boundary. 

B22t—16 to 29 inches; very dark gray (10YR 3/1) silty clay, dark 
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This part of the survey defines the system of capability 
grouping. Readers who wish to know the capability classifica-- 
tion of ۵ given soil can refer to the Guide to Mapping Units 
at the back of this survey. Those who want detailed informa- 
tion on management of ۵ given soil can refer to the section 
“Descriptions of the Soils.” Table 2 lists for all arable soils 
in the county the average yields per acre of the commonly 
grown crops to be expected under defined levels of manage- 
ment. 


Capability Grouping 


Some readers, particularly those who farm on a large 
scale, may find it practical to use and manage alike some of 
the different kinds of soil on their farm. These readers can 
make good use of the capability classification system, a 
grouping that shows, in a general way, the suitability of 
soils for most kinds of farming. 

The grouping is based on permanent limitations of soils 
when used for field crops, the risk of damage when they are 
farmed, and the way the soils respond to treatment. The 
grouping does not take into account major and generally 
expensive landforming that would change slope, depth, or 
other characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; and 
does not apply to horticultural crops or to other crops that 
require special management. 

Those familiar with the capability classification can infer 
from it much about the behavior of soils when used for other 
purposes, but this classification is not a substitute for inter- 
pretations designed to show suitability and limitations for 
range, for forest trees, or for engineering. 

In the capability system, all kinds of soil are grouped at 
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bility unit IIIe-1; Clay Upland range site; not assigned to 
a woodland suitability group. 

Wh—Woodson soils, 1 to 3 percent slopes, eroded. 
These gently sloping soils are on convex side slopes that ex- 
tend from higher areas. Areas are between 10 and 70 acres 
in size. In about 50 percent of à mapped area the surface 
layer is silty clay loam; in about 30 percent, silt loam; and 
in 20 percent, silty clay. So much of the original surface soil 
has been removed by erosion that ordinary tillage has mixed 
subsoil material with the remaining surface soil. Otherwise 
these soils have a profile similar to the one described as 
representative of the series. In some areas a few shallow 
gullies or gully scars are evident. The soils that have a sur- 
face layer of silty clay are in the more severely eroded areas. 

Included with these soils in mapping are small areas of 
Kenoma and Summit soils. Also included are saline and alkali 
spots that are shown by spot symbols on the soil map. 

All of the acreage has been cultivated, and most is now in 
crops. The soils are suited to the commonly grown crops if 
protective measures are used. Runoff is medium. 

The main management needed is control of runoff and 
erosion. Also needed are practices for improving fertility and 
tilth. Capability unit IVe-4; Clay Upland range site; not 
assigned to a woodland suitability group. 


Use and Management of the Soils 


The soils of Anderson County are used mostly for non- 
irrigated farming and for range. The pages that follow ex- 
plaim how the soils can be used for those purposes and for 
woodland, wildlife, and recreation. They also explain how 
the soils can be used in engineering structures. 


TABLE 2.—Predicted average yields per acre of dryland crops under high level management 


[Only the soils suitable for cultivation are listed] 


Corn Sorghum Wheat Soybeans Alfalfa 
Bu Bu Bu Bu Tons 
55 51 35 28 3.5 
67 75 40 35 4.0 
55 | 60 30 22 3.5 
50 51 25 25 2.6 
40 39 22 18 2.2 
40 40 22 18 2.2 
45 46 22 18 2.0 
67 75 35 30 3.5 
45 50 25 20 2.2 
50 55 25 20 2.5 
85 85 40 35 5.0 
70 75 35 30 | 3.8 
65 70 40 35 4.5 
84 84 45 39 5.0 
45 55 25 25 3.0 
68 79 45 39 4.7 
70 75 31 31 2.8 
68 73 39 34 4.5 
60 65 34 28 8.5 
50 55 28 25 3.8 
45 45 24 17 2.5 
79 79 40 39 5.0 
75 79 40 36 4.0 
73 74 7 35 4.0 
73 80 35 31 3.5 
8 80 35 31 3.5 
55 60 25 20 2.5 


Soil 


Catoosa silt loam, 0 to 3 percent slopes 
Dennis silt loam, 1 to 4 percent slopes 
Dennis silty clay loam, 1 to 4 percent slopes, eroded 
Eram silty clay loam, 1 to 4 percent slopes 
Eram silty clay loam, 4 to 7 percent slopes 
Eram soils, 1 to 4 percent slopes, eroded 
Eram-Verdigris complex, 0 to 8 percent slopes 
Kenoma silt loam, 1 to 4 percent slopes 
Kenoma-Olpe complex, 2 to 7 percent slopes 
Kenoma soils, 1 to 4 percent slopes, eroded 
Lanton silty clay loam 
Leanna silt loam 
Lula silt loam, 0 to 3 percent slopes 
Mason silt loam- 2c... 2222265. لته‎ £a مهه شه‎ eus 
Mayes silty clay loam 
Okemah silt loam, 0 to 2 percent slopes 
Osage silty clay loam 
Summit silty clay loam, 1 to 4 percent slopes 
Summit silty clay loam, 4 to 7 percent slopes 
Summit soils, 1 to 4 percent slopes, eroded 
Summit-Eram complex, 4 to 7 percent slopes, eroded 
Verdigris silt loam, occasionally flooded 
Welda silt loam, 0 to 2 percent slopes 
Welda silt loam, 2 to 6 percent slopes 
Woodson silt loam, 0 to 1 percent slopes 
Woodson silt loam, 1 to 3 percent slopes 
Woodson soils, 1 to 3 percent slopes, eroded 
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Unit IIs-1. Deep, nearly level, somewhat poorly 
drained silt loams on uplands. 

Class III soils have severe limitations that reduce the choice 
of plants, require special conservation practices, or both. 

Subelass 1116. Soils subject to severe erosion if they 
are cultivated and not protected. 

Unit IIfe-1. Deep, gently sloping, moderately well 
drained and somewhat poorly drained silt loams 
on uplands. 

Unit IIIe-2. Deep, sloping, moderately well 
drained silty clay loams on uplands. 

Unit IIIe-3. Deep, gently sloping, moderately 
well drained, eroded soils on uplands. 

Unit IIIe-4. Deep, gently sloping and sloping, 
well drained silt loams on uplands. 

Unit Ille-5. Moderately deep, gently sloping, 
moderately well drained silty clay loams on 
uplands. 

Class IV soils have very severe limitations that reduce the 
choice of plants, require very careful management, or 
both. 

Subclass IVe. Soils subject to very severe erosion if 
they are cultivated and not protected. 


Unit IVe-i. Deep, gently sloping and sloping, 
well drained and moderately well drained silt 
loams on uplands. 

Unit IVe-2. Moderately deep, sloping, moderately 
well drained silty clay loams on uplands. 

Unit IVe-3. Deep and moderately deep, gently 
sloping and sloping, moderately well drained, 
eroded soils on uplands. 

Unit IVe-4. Deep and moderately deep, gently 


sloping and sloping, moderately well drained and 
somewhat poorly drained, eroded soils on up- 
lands. 

Class V soils are subject to little or no erosion, but have 
other limitations, impractical to remove, that limit their 
use largely to pasture or range, woodland, or wildlife 
habitat. 

Subelass Vw. Soils too wet for cultivation; drainage or 
protection not feasible. 

Unit Vw-1. Deep, nearly level, moderately well 
drained silt loams and silty clay loams on low 
flood plains. 

Class VI soils have severe limitations that make them gen- 
erally unsuitable for cultivation and limit their use largely 
to pasture or range, woodland, or wildlife habitat. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion unless protective cover is maintained. 

Unit VIe-1. Moderately deep, sloping, moder- 
ately well drained, eroded soils on uplands. 

Unit VIe-2. Deep, moderately deep, shallow, and 
very shallow, gently sloping to steep, somewhat 
excessively drained to moderately well drained 
loams, silt loams, and silty clay loams on up- 
lands. 

Subclass VIs. Soils severely limited by low available 
water capacity and stones. 

Unit VIs-l. Moderately deep, gently sloping, 
well drained, stony soils on uplands. 

Class VII soils have very severe limitations that make them 
unsuitable for cultivation and restrict their use largely to 
range, woodland, or wildlife food and cover. 

Subclass VIIe. Soils very severely limited, chiefly by 


clay loams on flood plains of low and high stream. 


three levels: the capability class, the subclass, and the unit. 
The broadest grouping, the capability class, is designated by 
Roman numerals I through VIII. In class I are the soils that 
have the fewest limitations, the widest range of use, and 
the least risk of damage when they are used. The soils in 
the other classes have progressively greater natural limita- 
tions. In class VIII are soils and landforms so rough, shallow, 
or otherwise limited, that they do not produce worthwhile 
yields of crops, forage, or wood products. The subclass indi- 
cates major kinds of limitations within the classes. Within 
most of the classes there can be up to four subclasses. The 
subclasses are indicated by adding a small letter, e, w, s, 
or c, to the class numeral, for example, Ile. The letter e 
shows that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w means that water in or 
on the soil interferes with plant growth or cultivation (in 
some soils the wetness can be partly corrected by artificial 
drainage) ; s shows that the soil is limited mainly because it 
is shallow, droughty, or stony; and c indicates that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of this 
class have few or no limitations. Class V can contain, at the 
most, only subclasses w, ۹, and 6 because the soils are sub- 
ject to little or no erosion but have other limitations that 
confine their use largely to pasture or range or wildlife. 

Subclasses are further divided into groups called capability 
units. These are groups of soils that are so much alike that 
they are suited to the same crops and pasture plants, require 
about the same management, and have generally similar 
productivity and other response to management. Capability 
units are generally identified by numbers assigned locally, 
for example, IIe-1 or IVe-1. 

The eight classes in the capability system and the sub- 
classes and units in Anderson County are described in the 
list that follows. The unit designation is given in the Guide 
to Mapping Units. 


Class I soils have few limitations that restrict their use 
(no subclasses). 

Unit I-1. Deep, nearly level, well drained and 
moderately well drained Silt loams on low up- 
lands or stream terraces. 

Unit I-2. Deep, nearly level, well drained silt 
loams on low uplands or stream terraces. 

Class II soils have moderate limitations that reduce the 

choice of plants or require moderate conservation practices. 

Subclass 116. Soils subject to moderate erosion unless 
protected. 

Unit IIe-1. Deep, nearly level and gently sloping, 
well drained and moderately well drained silt 
loams and silty clay loams on uplands. 

Unit 1162. Moderately deep, nearly level and 
gently sloping, well drained silt loams on uplands. 
Subclass ITw. Soils moderately limited by excess water. 
Unit Ilw-1. Deep, nearly level, moderately well 
drained and poorly drained silt loams and silty 
clay loams on flood plains. 

Unit Ilw-2. Deep, nearly level, somewhat poorly 
drained and poorly drained silt loams and silty 


terraces. 

Unit Ilw-3. Deep, nearly level, somewhat poorly 
drained silty clay loams on uplands. 

Subclass IIs. Soils moderately limited by a clayey 
subsoil. 
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production can be higher than on uneroded fertile soils. 
Tillage is more costly, and in places uncrossable gullies pre- 
vent the use of the soil for crops. 

In addition to controlling erosion, fertility and good tilth 
of cultivated soils must be maintained. Many soils in this 
county, unless recently limed, are strongly acid or medium 
acid, and application of lime is commonly beneficial. Cor- 
recting or bringing the soil reaction to a desirable level aids 
in better plant growth and more efficient use of commercial 
fertilizer. Because many years of cultivation has lowered the 
fertility of the soils in the county, most soils show a good 
response to fertilizer. 

The amount and kind of fertilizer needed for optimum crop 
production depends in part on the kind of soil. Soil tests 
help determine fertilizer needs. If there are two or more kinds 
of soil in a field, it is best to sample each one separately. 
There may be enough difference in fertilizer requirements to 
warrant separate rates of application or kinds of fertilizer. 

A suitable cropping system, minimum tillage, and good 
use of fertilizer so that a large amount of crop residue is pro- 
duced and returned to the soil are needed to conserve culti- 
vated soil. Terracing, contour farming, and grassed water- 
ways reduce runoff and erosion on sloping soils (fig. 7). 

Maintaining the terraces and grassed waterways is im- 
portant in extending the usefulness of these structures and 
in protecting the soils during periods of high rainfall. Farm- 
ing on the contour reduces the rate of runoff and the silting 
of terrace channels. A good cropping system and terraces 


risk of erosion, unless protective cover is maintained. 
Unit VIT-1. Shallow to deep, steep soils and stony 
land. 

Class VIII soils and landforms have limitations that pre- 
clude their use for commercial crop production and re- 
strict their use to recreation, wildlife habitat, or water 
supply, or to esthetic purposes. (None in Anderson 
County.) 


General Management 


Most of Anderson County was originally covered with 
grass and grass residue or a mixture of trees and grass. Geo- 
logic erosion took place at a slow rate and did little damage 
to the soil. In most areas the surface layer was friable and 
fertile and the organic-matter content was high. After a few 
years of cultivation, the organic-matter content decreased 
and a general deterioration of soil structure and physical 
condition occurred. This poorer physical condition, com- 
bined with management that left the soil bare and unpro- 
tected, resulted in accelerated soil erosion. 

Soil erosion and the loss of fertile topsoil has been serious 
in some places in the county. In this survey over 27,000 
acres was moderately eroded and about 800 acres was se- 
verely eroded. Many eroded areas less than 5 acres in size 
were not included in these figures. 

In eroded areas the lighter colored clayey subsoil is tilled 
as part of the plow layer. Fertility is lower, and cost of crop 


Figure 7.—Soybeans planted on the contour on terraced Kenoma soils. Capability unit IIIe-I. 
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also varies from farm to farm. Alternating years of drought 
and high rainfall can cause great fluctuations in crop yields 
from year to year. Wind, hail, or heavy rains may cause 
heavy local crop damage. 

The yields listed in table 2 can be expected under im- 
proved management. On sloping soils, erosion is controlled 
by terraces, contour farming, and crop residue management. 
Drainage is provided where needed. Adequate fertilizer is 
used, generally on the basis of a soil test or field trials. The 
more productive crop varieties are planted, commonly at 
rates heavier than in ordinary management. All tillage, seed- 
ing, harvesting, and control of weeds, diseases, and insects 
are timely. 

The control of weeds by the use of chemicals in recent 
years has significantly increased yields. Good weed control 
is important in years of high rainfall as well as in years of 
low rainfall. 

A local representative of the Soil Conservation Service 
or the County Agricultural Extension Agent should be con- 
sulted for more information on the conservation cropping 
systems and management needed on a specific tract of land. 


Range? 


Approximately 143,000 acres of Anderson County is 
range. This acreage represents about 31 percent of the total 


š Prepared by LEONARD J. JURGENS, range conservationist, Em- 
poria, Kans. 


and contour farming are needed on the sloping soils when 
cultivated crops are grown. Soil loss is high on slowly per- 
meable soils if row crops are planted up and down the slope, 
especially if they are grown continuously year after year. 
In these fields the supply of organic matter is decreasing. 

The crops commonly grown in Anderson County are soy- 
beans, corn, grain sorghum, wheat, and alfalfa. Tame 
grasses, mostly brome and fescue, are used for grazing hay 
and as a plant cover in waterways (fig. 8). These crops and 
grasses respond well to commercial fertilizer, manure, and 
lime. The kind and amount of fertilizer to be used on each 
crop is determined by field trials and soil tests. Burning of 
residue should be eliminated. 


Predicted Yields 


The average yields per acre that can be expected for the 
principal crops grown on the soils suitable for cultivation in 
Anderson County are shown in table 2. The yields do not 
apply to any specific field in any particular year. They in- 
dicate what can be expected as an average yield over a long 
period under improved management. The estimates are 
based on information obtained from local farmers, various 
agricultural agencies, demonstrations and test plots, and re- 
search data. 

Crop yields on the same field vary from year to year. They 
are influenced by management, crop varieties, weather, and 
damage caused by insects and plant disease. Management 


Figure 8.—Bromegrass hay on Kenoma silt loam, 1 to 4 percent slopes. 
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other benefits while still protecting the soil and water re- 
sources. 

In the following section the range sites of Anderson County 
are described and the climax plants are listed for each site. 
Plant species most likely to invade are also shown. In addi- 
tion, an estimate of the potential annual production of air- 
dry vegetation is indicated for each site. The soils in each 
range site may be determined by referring to the Guide to 
Mapping Units at the back of this survey. 


BREAKS RANGE SITE 


The following tabulation indicates the percentage of the 
major species in the approximate climax plant community 
on this site: 


Percent 


composition 
by weight 
GT 20 
站 ESG 15 
11161131121888 شوب‎ cs "sas 10 
hr 10 
Side-oats grama________------------------------ 5 
Tall dropseéd سي دي‎ SE E 5 
Forb decreasers. uan 10 
Woody decreasers------------------------------ 10 
Woody increasers____ 22. au a 15 


This range site is the Stony land part of Stony land- 
Talihina complex, steep. Because this soil material is shallow 
to deep, the vegetation is variable. North- and east-facing 
slopes typically have a higher percentage of woody species 
than south- and west-facing slopes. 

Production ranges from 5,500 pounds of air-dry forage per 
acre in favorable years to 3,500 pounds in unfavorable years. 
All species but the woody increasers are readily grazed by 
cattle. 

Heavy grazing causes a decrease of big bluestem, little 
bluestem, indiangrass, and switchgrass and an increase in 
tall dropseed, side-oats grama, sumac, gray dogwood, and 
skunkbush. Under continued overuse and lack of brush con- 
trol, the plant cover is dominantly woody increasers and 
invaders, such as buekbrush, eastern redcedar, elm, hack- 
berry, hickory, oak, and grasses of low quality. Many areas 
now appear as wooded slopes. 

Returning this range site to the climax plant community 
not only provides improved grazing for livestock, but also 
improves habitat for most wildlife species in the area. Brush 
control and controlled burning in addition to grazing man- 
agement are required if the climax plant community is to 
be restored. 


CLAY LOWLAND RANGE SITE 


The following tabulation indicates the percentage of major 
species in the approximate climax plant community on this 


site: 
Percent 
composition 

by weight 
Prairie cordgrass. ______------------------------ 30 
Eastern gamagrass..-_----------.-----------+---- 20 
TEE 2 u MM HC 10 
Big 1111681011 u a jose ache samasaa ae 10 
Indiangtass 2 204 es aE 10 
Tall.dropseëd.. ss. tr ss 3 


Canada wildFy8s "ras ee ue 2 
Virginia wildrye._____..------------------------ 2 
Sedge species_____..---------------------------- 2 
Maximilian sunflower. uuu 5 
Forb decreasers-------------------------------- 3 
Forb increasérs_ ec necne بك‎ 3 


land area in the county. An additional 20,000 acres of native 
grassland is used for hay. 'The range provides the base for a 
livestock economy that produces about 30 percent of the 
farm income in the county. 

Livestock that use the range consist mainly of cow-calf 
units, some yearlings, and a few stocker-feeders. The range 
is used to some extent in the dairying enterprise. Deer, 
prairie chieken, quail, and rabbits are a few of the more 
common wildlife species that depend to varying degrees on 
the range. 

In Anderson County there are many differences in the 
soils and climate. For these reasons there are several different 
kinds of range, which are called range sites. 


Range sites and range condition 


Over the centuries, a mixture of plants best suited to cach 
range site has developed. This group of plants is called the 
potential or climax, plant community for the site. The 
climax plant community for a site varies slightly from year 
to year, but the kinds and amounts of plants remain about 
the same if the site is undisturbed. So consistent is the re- 
lationship between the plants and the climate and soils that 
the climax plant community can be accurately predicted even 
on severely disturbed sites if the soil is identified. 

Repeated overuse by grazing animals, excessive burning, 
or plowing results in changes in the kinds, proportions, or 
amounts of climax plants in the plant community. Depend- 
ing on the kind and degree of disturbance, some kinds of 
plants increase while others decrease. If the disturbance is 
severe, plants that are not part of the climax plant commun- 
ity invade. Plant response to grazing use depends on the 
kind of grazing animal, the season of use, and how closely the 
plant is grazed. If good management follows disturbances, the 
climax plant community is gradually reestablished unless 
the site is seriously eroded. 

Range condition is an expression of how the present plant 
community compares with the elimax plant community for 
the range site. The more nearly the present kinds and 
amounts of plants are like the climax mixture, the higher the 
range condition. 

Range condition provides an index to changes that have 
taken place in the plant community. More important, range 
condition is a basis for predicting the kinds and number of 
changes in the present plant community that ean be ex- 
pected under specified management. ۸ site is in excellent 
condition if 76 to 100 percent of the plant cover is the climax 
plant community, in good condition if the percentage is 51 
to 75, in fair condition if the percentage is 26 to 50, and in 
poor condition if the percentage is less than 25. 

Knowledge of the elimax plant community of a range site 
and the present community as related to the potential is 
important in planning management. Such information is the 
basis for selecting management objectives, designing grazing 
systems, managing wildlife, determining potential for recre- 
ation, and rating watershed conditions. 

Any management objective on rangeland must provide 
for a plant cover that will adequately protect or improve the 
soil and water resources and meet the needs of the operator. 
The management involves maintaining or increasing de- 
sirable plants and restoring the plant community to near 
climax conditions where it has been degraded. Occasionally 
a plant cover somewhat below climax will better meet specific 
grazing needs, provide better wildlife habitat, or furnish 
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on this site: 
Percent 
composition 
by weight 
Big DIMESE ere SEET 20 
Eastern gamagrass...--..-.--------------------- 20 
Indianprassi fs aE a 15 
Switchgrass_____..----------------------------- 10 
Prairie cordgrass 5 
Tall dropseed. ..... 5 
Virginia wildrye...... 3 
Canada wildrye..-_..--..---------------- 2 
Sedge species » 5 
Forb decreasers____----_----------------------- 5 
Forb increasers____..---.----------------------- 5 
Woody increasers____---_----------------------- 5 


This range site is Lanton, Mason, and Verdigris soils. If 
the plant community is in climax condition, it is the most 
productive range site in the county. Most of these soils are 
used for crops, introduced pasture, woodland, or native 
meadow. 

Production from the climax plant community ranges from 
10,000 pounds of air-dry forage per acre in favorable years to 
6,000 pounds in unfavorable years. All species but the woody 
increasers are readily utilized by cattle. Most grazed areas 
are overgrazed because the site is casily accessible to livestock. 

Heavy grazing reduces eastern gamagrass and the de- 
creaser forbs. Big bluestem, indiangrass, switchgrass, and 
the wildryes also decrease under continued heavy grazing. 
These species are replaced by buckbrush, tall dropseed, iron- 
weed, goldenrod, annual ragweed, and annual grasses. If 
excessive grazing continues, the canopy is hackberry, osage- 
orange, green ash, oak, and other trees and the understory is 
buckbrush, green muhly, sedges, annual grasses, and woody 
shrubs. 

Restoring this range site to the climax plant community 
depends on the amount of departure from the climax and 
the length of time the site has been in poor condition. Brush 
control and reseeding are needed in many areas. Controlled 
burning helps where the amount of the desired species is 
adequate. 


LOAMY UPLAND RANGE SITE 


The following tabulation indicates the percentage of major 
species in the approximate climax plant community on this 


site: 
Percent 
composition 

by weight 
Big bestemt. u هيا به وهه خو‎ 35 
Little bluestem___...._.---__------------------- 20 
Indian grass. ata a po ادو‎ EE eg ss 15 
Switchgrass.___ = ns tei = 10 
Side-oats grama_____-------.--------~---------- 3 
Tall dropseed. 2...) Eee 3 
Rosette panieums... sa a as e tornis 2 
Sedge species... 2 
Forb decreasers...------------ 5 
Forb increasers_._.__..-----.------------------- 5 


This range site is Catoosa, Dennis, Lula, Okemah, Olpe, 
Summit, and Welda soils. These soils have a substratum. of 
shale, limestone, waterworn gravel, or loess. The differing 
kinds of substratum result in no significant differences in 
the climax plant community, but they do affect the kind of 
increasers and invaders that become significant in the plant 
community. 

Production from the climax plant community ranges from 
7,500 pounds of air-dry forage per acre in favorable years to 
3,500 pounds in unfavorable years. All species in the climax 
community provide forage for cattle. 


This range site is Leanna, Mayes, and Osage soils. If the 
plant community is in climax condition, prairie cordgrass 
and eastern gamagrass provide half or more of the total 
production. 

Production ranges from 10,000 pounds of air-dry forage per 
acre in favorable years to 4,000 pounds in unfavorable years. 
In climax condition, all species provide forage for cattle, 

Heavy grazing causes an increase in prairie cordgrass, 
tall dropseed, and ironweed and a decrease in eastern gama- 
grass, big bluestem, and indiangrass. If grazing pressure con- 
tinues, prairie cordgrass and switchgrass also decline with 
a corresponding increase in tall dropseed and the invaders, 
sumpweed, annual ragweed, barnyardgrass and annual 
three-awn. Under continued overuse and lack of brush con- 
trol, the canopy is osage-orange, green ash, and other trees 
and the understory is sedges, purpletop, tall dropseed, and 
annual invaders. 

Grazed areas in poor to fair condition can be restored by 
controlling brush and deferring grazing during the growing 
season. Where feasible, this site should be fenced and man- 
aged separately from the other sites to obtain maximum 
productivity from the climax plant community. 


CLAY UPLAND RANGE SITE 


The following tabulation indicates the percentage of major 
species in the approximate climax plant community on this 


site: 
Percent 
composition 

by weight 
Big bluestem- 2.222 _____._____ 25 
Little bluestem- Zula uu ulusm llle 20 
Iündlangrdss-. CS uya es pores e E سوه‎ 15 
Switchgrass...... 2. c a cn lll وواه‎ 15 
Virginia wildrye_ 2.2... ewe 5 
Tall: dropseed tse ne. 5 
Side-oats grama___-.-_...--.----._-_--------_-- 3 
Rosette panicums__..-__.----------------------- 2 
Leadplant amorpha---~------------------------- 2 
Sedge SPECIES 2 oc as ee 3 
Forb decreasers__..._..._.----------_-------- n 3 
Forb increasers c oce sce esee cr e ien 2 


This range site is Eram, Kenoma, Talihina, and Woodson 
soils and the eroded phases of Dennis and Summit soils. 

Production ranges from 7,500 pounds of air-dry forage 
per acre in favorable years to 2,500 pounds in unfavorable 
years. In climax condition, all species provide forage for 
eattle. 

Under heavy grazing, big bluestem, indiangrass, little 
bluestem, and the decreaser forbs are replaced by tall drop- 
seed and heath aster. If grazing pressure continues, switch- 
grass also declines and annual three-awn, annual ragweed, 
and buekbrush invade this site. Tall dropseed, heath aster, 
annual three-awn, annual ragweed, annual bromes, and 
buckbrush dominate this range site when it is reduced to د‎ 
fair or poor range condition by heavy grazing. 

A planned grazing system is one of the best management 
techniques in restoring or maintaining the climax plant com- 
munity on this range site. Abandoned crop fields ean be re- 
stored by seeding the suitable native species. 


LOAMY LOWLAND RANGE SITE 


The following tabulation indicates the percentage of 
major species in the approximate climax plant community 
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Production from the climax plant community ranges from 
4,000 pounds of air-dry forage per acre in favorable years to 
2,000 pounds in unfavorable years. All species but the 
woody increasers are readily grazed by cattle. Sheep and 
goats graze the woody species and forbs. 

Heavy grazing causes a decrease in little bluestem, big 
bluestem, indiangrass, and switchgrass and an increase in 
blackberry, sumac, broomsedge, and purple lovegrass. If 
grazing continues, the plant community degenerates to 
woody shrubs, eastern redcedar, broomsedge, purpletop, 
annual grasses, and forb increasers. Under overgrazing by 
sheep and goats, the forbs and woody shrubs are eliminated 
and the chief remaining plant species are annual three-awn, 
broomsedge, purpletop, and annual bromes. 

Brush control in combination with deferred grazing and 
controlled burning is most practical in restoring the climax 
plant community on this range site. Mechanical treatment 
generally is impractical because of the amount of sandstone 
rock at or near the surface and the severe hazard of erosion 
on these soils if the plant cover is destroyed. 


Woodland 


Approximately 23,000 acres of Anderson County is wood- 
land, of which about 7,000 acres is wooded pasture. All is 
privately owned. Most of the wooded areas occur as small, 
irregularly shaped tracts along streams and on some of the 
steep slopes along drainageways. 

Only a small part of the woodland is managed for timber 
production. Nearly all of the woodland is grazed by live- 
stock. Woodland also provides food and cover for wildlife 
and natural areas for recreation. All woodland must be pro- 
tected against fire and excessive grazing and cleared of cull 
trees. Weeding, thinning, pruning, intermediate cutting, 
and harvest cutting may be needed. Competition from weed 
trees and vines can prevent the establishment of desirable 
trees unless cultural measures are applied. 

The bottom land soils have a good potential for production 
of black walnut and trees that grow to timber size, but most 
of these soils are used for row crops, small grain, and legumes. 
The upland soils have poor potential for the production of 
saw logs. Disease, lightning, and poor trunk growth limit 
the quality of timber on these soils. 


Woodland suitability groups 


The woodland suitability groups represented in Anderson 
County are described on the pages that follow. Only soils 
having a potential for producing merchantable saw logs are 
grouped. The soils in each group are suited to trees that pro- 
duce similar kinds of wood crops. They require about the 
same kind of management and have about the same potential 
productivity. The soils in the county differ in their capacity 
to grow trees. They vary somewhat from place to place in 
texture, depth, and degree of wetness. This variation is re- 
flected in tree growth and species suitability. 

Each woodland group is identified by a two-part symbol, 
for example, 30, 4w, or 40. The first part of the symbol, 
always a number, indicates the relative potential produc- 
tivity of the soils in the group. The number 1 indicates very 
high potential productivity; 2, high; 3, moderately high; 4, 
moderate; and 5, low. These ratings are based on field de- 
terminations of average site index. Site index is the height, 
in feet, that the dominant trees of a given species, on a specific 
kind of soil, reach in a natural, unmanaged stand in a speci- 
fied number of years. For most merchantable hardwoods and 
softwoods in this county, the site index is the height reached 


Heavy grazing causes a decrease in big bluestem, indian- 
grass, little bluestem, and switchgrass and an increase in tall 
dropseed, annual three-awn, and buckbrush. Side-oats grama 
is an increaser on Lula soils, and rosette panicums are in- 
creasers on Olpe soils. Blackberry and broomsedge are in- 
vaders on Dennis soils, and weed trees are invaders on Welda 
soils. If heavy grazing continues, tall dropseed, annual three- 
awn, buckbrush, annual broomweed, annual ragweed, black- 
berry, broomsedge, annual bromes, and weed trees become 
the major species on one or more soils of this range site when 
it is in poor to fair range condition. 

A planned grazing system is most effective in restoring the 
climax plant community on this range site. Brush control 
and controlled burning are also helpful. Abandoned crop 
fields can be restored by seeding the suitable native species. 


SHALLOW FLATS RANGE SITE 


The following tabulation indicates the percentage of major 
species in the approximate climax plant community on this 


site: 
Percent 
composition 

by weight 
Little Dluestem. 2 _._ ___ ___ ______ 25 
Big bluestem._.____...-..-.---.---------------- 20 
Side-oats grama 2... - lll lll. lll 15 
Indiangrass________-..-..---------------------- 10 
Cheese eege enee 5 
"11.010866 Sess نرهب‎ "+ 5 
Blue and hairy grama___.-.-.------------------- 5 
Forb decreasels-------------------------------- 5 
Forb increasers--------------------------------- 5 
Woody increasers------------------------------- 5 


This range site is Clareson soils. 

Production of air-dry forage ranges from 5,000 pounds per 
acre in favorable years to 2,000 pounds in unfavorable years. 
All species but the woody increasers are utilized by cattle. 

Excessive grazing causes a decrease in big bluestem, indian- 
grass, little bluestem, and switchgrass and an increase in 
side-oats grama, tall dropseed, woody increasers, and forb 
increasers. Invaders, such as annual grasses, broomweed, 
buckbrush, and silver bluestem, move in. Continued heavy 
grazing reduces the plant population to sumac, skunkbush, 
buckbrush, eastern redcedar, annual broomweed, silver blue- 
stem, annual three-awn, and annual bromes. 

Weed and brush control in combination with deferred 
grazing is quickest in restoring the climax plant community. 
Tillage is not feasible on this site because of the amount of 
rock at or near the surface. This range site is excellent winter 
range for livestock if grazing is deferred during the previous 
growing season. 


SHALLOW SANDSTONE RANGE SITE 


The following tabulation indicates the percentage of major 
species in the approximate climax plant community on this 


site: 
Percent 
composition 

by weight 
Little bluestem 30 
Big bluestem 25 
Indiangrass__ 10 
Switchgrass 10 
Broomsedge___-_..----------------------------- 3 
Rosette panicums------------------------------- 3 
Purple lovegrass.._----------------------------- 2 
Sedge species----------------------------------- 2 
Forb deorenserg. 2... LLL ll Ll lll lll. 5 
Forb incereasers--------------------------------- 5 
Woody increasers___...___.......--------------- 5 


This range site is Collinsville soils. 
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Seedling mortality refers to the expected degree of mor- 
tality of naturally occurring or planted seedlings as in- 
fluenced by soil texture, depth, drainage, flooding, height of 
the water table, and degree of erosion. Normal rainfall, good 
planting stock, and proper planting are assumed. Mortality 
is slight if the expected loss is less than 25 percent, moderate 
if 25 to 50 percent, and severe if more than 50 percent. 

Erosion hazard is rated according to the risk of erosion on 
woodland where normal methods are used in managing and 
harvesting trees. The hazard is slight if erosion control is not 
an important concern, moderate if some attention is needed 
to check soil losses, and severe if special treatment or special 
methods are necessary. 

Windthrow hazard depends on the growth of roots and the 
capacity of the soil to hold trees firmly. The hazard is slight 
if windthrow is no special concern; moderate if roots hold the 
trees firmly, except when the soil is excessively wet or the 
wind is strongest; and severe if many trees are blown over 
because their roots cannot provide enough stability. 

Plant competition refers to the invasion or growth of un- 
wanted trees, shrubs, vines, or other plants when openings 
are made in the canopy. Competition is slight if competing 
plants do not hinder the establishment of a desirable stand, 
moderate if they delay the establishment of a desirable stand, 
and severe if they prevent the establishment of a desirable 
stand unless intensive cultural measures are applied. 

Equipment limitations are based on the degree that soils 
and topographic features restrict or prohibit the use of equip- 
ment normally employed in tending a crop of trees. The limi- 
tation is slight if there is little or no restriction on the type 
of equipment that can be used or the time of year that it can 
be used. It is moderate if the use of equipment is seasonally 
limited or if modified equipment or methods of harvesting 
are needed. The limitation is severe if special equipment is 


in 50 years. For cottonwood, however, it is the height reached 
in 30 years. 

The five foregoing ratings are based on field determination 
of average site index of an indicator forest type or species. 
Site indexes are grouped into site quality classes, and the 
classes are used to determine approximate expected yields 
per acre in cords and board feet. On basis of research studies, 
site index can be converted into approximate expected growth 
and yield per acre in cords and board feet. 

The second part of the symbol identifying a woodland 
group is a small letter. This letter indicates an important 
soil property that imposes a slight to severe hazard or limita- 
tion in managing the soils of the group for wood crops. The 
letter c indicates that the main limitation is the kind or 
amount of clay in the upper part of the soils in the group; 
o, that the soils have few limitations restricting their use for 
trees; r, that the main limitation is steep slopes; s, that the 
soils are sandy and dry, show little or no difference in texture 
between the surface layer and subsoil, have low available 
water capacity, and generally have a low supply of plant 
nutrients; and w, that water in or on the soil, either seasonally 
or year round, is the chief limitation. 

Table 3 contains information on tree species, potential 
productivity, and management hazards and limitations. The 
hazards or limitations that affect management of soils for 
woodland are seedling mortality, erosion hazard, windthrow 
hazard, plant competition, and equipment limitations. They 
are expressed as slight, moderate, or severe. The following ex- 
planations of these ratings apply to all woodland suitability 
groups in Anderson County. 

Potential productivity of a soil for growing trees is the 
height attained by the dominant and codominant species at 
the age of 50 years. For example, if a soil has a site index of 
70, trees reach a height of 70 feet in 50 years. 


TABLE 3.—W ood crops and management 


Soil productivity Management hazards or limitations Species to be— 
Woodland 
suitability 
group and Plant Equip- 
map symbols Tree species | Poten- Seedling Erosion | Windthrow | compe- ment Favored in Planted 
tial! mortality hazard hazard tition limita- existing stands 
tions 
Group 30: Ev, | Bur oak------ 55 | Slight______ Slight....| Slight------ Slight.___| Slight.___| Hackberry, Hackberry, 
Me, Vf, Vx. Hackberry____ 69 black walnut, black walnut, 
Black walnut - 69 cottonwood, cottonwood, 
Cottonwood _. 87 red oak, sycamore, 
Green ash. ... 75 green ash. green ash. 
Red oak...... 57 
Group 3w: La, | Pecan_______- 63 | Moderate ..| Slight....| Moderate --| Severe. - -| Severe___| Cottonwood, Cotton wood, 
Le. Hackberry... 70 hackberry, green ash, 
Cottonwood -. 85 green ash, pecan, 
Green ash... 75 sycamore, sycamore. 
Pin oak_------ 80 pecan. 

Group 40: Wb, | White oak... 51 | Slight------ Slight____| Slight_____. Slight____| Slight__..| White oak, black] Black walnut, 
We. Hackberry____ 60 walnut, hack- green ash. 
Green ash... 60 berry, green 

Black walnut _! 55 ash. 
1 
Group 4w: Os. j Pin oak. ___- 74 | Severe.____ Slight__._| Moderate __| Severe. ..| Severe. ..| Pin oak, burr Pin oak, hack- 
Burr oak_----- 55 oak, green berry, pecan. 
Green ash- —— 70 ash, hack- 
Hackberry____ 66 berry, pecan. 
Pecan........ 75 


1 Potential productivity, or site index: 40 to 55 is poor; 56 to 70 fair; and 71 to 85 good. 
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drained and poorly drained soils. These soils have a surface 
layer of silt loam and silty clay loam and a subsoil of silty 
clay loam and silty clay. They are on flood plains and low 
terraces. Flooding is occasional to frequent. Cottonwood and 
pin oak are important species that produce well. 

Woodland group 40 consists of deep, well drained soils that 
have a surface layer of silt loam and a subsoil of silty clay 
loam. These soils are on uplands and high terraces. Available 
water capacity is high. Upland oaks and black walnut are 
important species. Productivity is fair for all species. 

Woodland group 4w consists of deep, poorly drained soils 
on flood plains. These soils have a surface layer and subsoil 
of silty clay loam and silty clay. These bottom land soils 
are wet for long periods after rains, and runoff is very slow. 
Flooding is common. Green ash, pecan, and pin oak are im- 


TABLE 4.— Wildlife 


30 


needed or if the use of such equipment is severely restricted 
by one or more unfavorable soil characteristics. 

The species listed in the last two columns of table 3 are 
those to be favored in existing stands and those having pro- 
ductivity potential. 

The following paragraphs describe the woodland groups 
in Anderson County. 

Woodland group 30 consists of deep, well drained and mod- 
erately well drained soils. These soils have a surface layer of 
silt loam and a subsoil of silt loam and silty clay loam. They 
are on low terraces and flood plains. Flooding is occasional 
to frequent on the flood plains and rare on the terraces. 
Cottonwood, black walnut, and green ash are important 
species that produce well. 

Woodland group 3w consists of deep, somewhat poorly 


Wildlife habitat elements 
Soil series and 
map symbols Grain and Domestic grasses Wild Hardwood Coniferous 
seed and herbaceous trees plants 
crops legumes plants 
Catoosa! Cb.zssersstessssoucssemesssse Fair......-.... Good---------- Good... 2. saa Good... Good. ......... 
Claresón: (Ge. دوه قو همهم‎ ee قو‎ Poor----------- Good... ........- Good---------- Rang sc su ces FAs 
Collinsville: Cd... POOR. c 2 Poor........... Für... Podr::--2 suze oer مهوم‎ 
Dennis: Db, De..--------------------------- Good. ........- Good. ........- Good. ......... Good. ......... Good. ......... 
Eram: Eb, Ec, Ed, Eh, Ek, Eo, Ep, Ev......... Good. ........- Good. ........- Faire Good...------- Good - «suec 
For Clareson part of Ek, see Clareson series; 
for Talihina part of Ep, see Talihina series; 
for Verdigris part of Ev, see Verdigris series. 
Gullied land part of Eois too variable to be 
rated. 
Kenoma: Kb, Kd, Kh_-----.----------------- Good... Good. ......... Fair... 5 Fall مسوم سوت‎ Raup, sise 
For Olpe part of Kh, see Olpe series. 
Lantonsy Ja est See st. denis Faites Good---------- Good, es Good..--.----- Good---------- 
Leanna’ Lêzan ai Good. ......... Fusc.:22x-- Good. ........- Good. ........- 
Lulas LBs as Good---------- Good. Good---------- Good. Good---------- 
Mason: MMR Good---------- Good---------- Good. ........- Good. ......... Good... ......- 
Mayes: ME Faire سن مشه‎ Good---------- Fair----------- Good_.-.------ Good__.------- 
Okemah: Ok... aaa e Good. css. Good... Good. Good_---------- Good. ......... 
lege ` Opere sa aS Fair aga Good. ......... (人 
88867 Os وهه هاههښهمه‎ aa Ra, ess Faas 有 EAs Fair...-------- 
Summit: Sf, Sh, Sk, So______________________ Fair. .......... Good... Pairs sa همه‎ GOO ass Good---------- 
For Eram part of So, see Eram series. 
Stony land: Se. 
For Talihina part, see Talihina series. Stony 
land too variable to rate. 
al DREI geesde see EE POOR asta Poor........... Fair... ......... Poor..........- Poor: seins 
Mapped only with Eram soils and Stony land. 
Verdigris: Vf; VK a ms Good---------- Good... Good---------- Good. ......... Good. ......... 
Welda: Wb, WOE ams Good. ........- Good. ......... Good. ........- Good. .-.------ Good. ......... 
Woodson: Wd, Wf, Wh_..------------------- 下 Good sessio POO e 2-2|seseeet E EE 
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and abundance of wildlife that populates an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, inadequate, or 
inaccessible, wildlife will either be scarce or will not inhabit 
the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate plant cover, 
by properly managing the existing plant cover, and by foster- 
ing the natural establishment of desirable plants. 

In table 4 the soils in the survey area are rated according 
to their potential to support the main kinds of wildlife 
habitat in the area. This information can be used in— 


1. Planning the use of parks, wildlife refuges, nature 
study areas, and other developments for wildlife. 


portant species. Productivity is good for pin oak, hackberry, 
and green ash. 


Wildlife 4 


The kind and abundance of wildlife in Anderson County 
and elsewhere is mainly determined by land use and by the 
fertility, topography, permeability, and depth of the soils. 
If land use is changed, the wildlife in the area also is likely 
to change. 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the development of water impoundments. The kind 


4 By Jack W. Watsrrom, biologist, Soil Conservation Service. 


habitat 
Wildlife habitat elements—Continued Kinds of wildlife 
Wetland Shallow 
Shrubs plants water Openland Woodland Wetland Rangeland 
areas 
Good... 001: Very pooT-------- Good... GOs Very poor-------- Good. 
Ram موم د‎ Very poor------- Very poor-------- Eair------------- 下 Very poor-....... Fair. 
Fair...... و‎ Very poor. ...... Very poor________ Poor___________ Poor............. Very poor. ` Fair. 
Good: و‎ 了 50 Poor............. Good... Good------------ POOR ssa es Good. 
Go0d: 22... Poor.__________. Very poor-....... 下 区 Good... Very poor-------- Good. 
Ti Poar... NEEN Good. Faite POOR Fair. 
Good. .......... Fale EE Good. -Eee Good------------ Fair 
Good. 22. Faite 22222220 Good------------ Faire: Good_..--.------ Fair 
Goods: sites Poor------------ Very poor-------- Good..-.-------- Goodies Very poor. 
Good__-------.- POOR Very poor-------- Good-____..._... Good------------ Very poor. 
了 Faire: Fair. DE Good------------ FAP: مو هو موس‎ Fair. 
SE Poor............| Poor.............| Good__._________| Good...  l Poor.._________._| Good. 
Fa. een POO cuneus Very poor-------- E ses 2 s= Very poor-------- Fair. 
— — —— Good ...........| Good. ...........| Fair. _._.________| Fair___.________.| Good. 
EE POOF Eas Very poor-------- Fair. COO sk Very poor-------- Good. 
POOF امو‎ Poor............ Very poor. ....... POOR سوه 1001 امام سم‎ | Very poor-------- Poor. 
GOO Seas POO Faites ss Good------------ Good_------------ Poor 
ا‎ Very poor.......| Poor.............| Good------------| Good...) Poor 
1000 as Poor: saa Good------------ Faire ssl us eu bee bus Ra Fair. 
Kee 
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Coniferous planis are cone-bearing trees, shrubs, and 
ground cover that furnish habitat or supply food in the 
form of browse, seeds, or fruitlike cones. They are com- 
monly established through natural processes, but can be 
planted or transplanted. Examples are pine, spruce, red- 
cedar, and juniper. The major soil properties that affect the 
growth of eoniferous plants are depth of the root zone, 
available water capacity, and wetness. 

Shrubs are bushy woody plants that produce fruit, buds, 
twigs, bark, or foliage used by wildlife or that provide cover 
and shade for some species of wildlife. Examples are buck- 
brush, sassafras, and sumac. The major soil properties that 
affect the growth of shrubs are depth of the root zone, avail- 
able water capacity, salinity, and moisture. 

Weiland plants are annual and perennial wild herbaceous 
plants, exclusive of submerged or floating aquatics, that 
grow on moist or wet sites. They produce food or cover for 
wildlife that use wetland as habitat. Examples are smartweed, 
wild millet, rushes, sedges, reeds, arrowhead, saltgrass, cord- 
grass, and cattail. The major soil properties affecting wet- 
land plants are texture of the surface layer, wetness, reaction, 
salinity, slope, and surface stoniness. 

Shallow water areas are bodies of surface water that have 
an average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control devices in 
marshes or streams. Examples are muskrat marshes, water- 
fowl feeding areas, wildlife watering developments, beaver 
ponds, and other wildlife ponds. The major soil properties 
affecting shallow water areas are depth to bedrock, wetness, 
surface stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas are 
to be developed. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat is croplands, pastures, meadows, and 
areas that are overgrown with grasses, herbs, shrubs, and 
vines. It provides grain and seed crops, grasses and legumes, 
and wild herbaceous plants. The kinds of wildlife attracted 
to this habitat are bobwhite quail, meadowlark, field spar- 
row, killdeer, cottontail rabbit, red fox, and woodchuck. 

Woodland habitat is tracts of hardwoods or conifers, or a 
mixture of both, and associated grasses, legumes, and wild 
herbaceous plants. Examples of wildlife attracted to this 
habitat are wild turkey, owls, hawks, thrushes, vireos, wood- 
peckers, tree squirrels, grey fox, raccoon, deer, opossum, and 
badger. 

Wetland habitat is open, marshy, or swampy shallow water 
areas. The vegetation is water-tolerant plants. Examples of 
wildlife attracted to this habitat are ducks, geese, herons, 
shore birds, rails, kingfishers, muskrat, mink, and beaver. 

Rangeland habitat is areas of wild herbaceous plants and 
shrubs on range. Examples of wildlife attracted to this 
habitat are deer, coyote, prairie chicken, meadowlark, and 
lark bunting. 

The soils of Anderson County provide suitable habitat 
for many kinds of animals and birds. The most important 
game bird is bobwhite quail. Alluvial soils provide suitable 
habitat for deer, raccoon, fox squirrel, gray squirrel, mink, 
muskrat, beaver, and opossum and for songbirds, such as 
thrushes and cardinals. 

The preferred habitat for prairie chickens is extensive 
areas of mixed native grasses Interspersed with small fields 
of cultivated crops, generally in the ratio of two-thirds grass- 
land to one-third cropland. 


2. Selecting soils that are suitable for creating, im- 
proving, or maintaining specific elements of wildlife 
habitat. 

3. Determining the intensity of management needed 
for each element of the habitat. 

4, Determining areas that are suitable for acquisition 
to manage for wildlife habitat. 


The potential of the soil is expressed as good, fair, poor, 
or very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect: man- 
agement, and satisfactory results can be expected. Fair means 
that the element of wildlife habitat or kind of habitat can be 
ereated, improved, or maintained in most places. A moderate 
intensity of management and fairly frequent attention are 
required for satisfactory results. Poor means that limitations 
are severe for the designated element or kind of wildlife 
habitat. Habitat can be created, improved, or maintained 
in most places, but management is difficult and requires 
intensive effort. Very poor means that restrictions for the 
element of wildlife habitat or kind of wildlife are very severe 
and that unsatisfactory results can be expected. It is im- 
practical or even impossible to create, improve, or maintain 
wildlife habitat on soils having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used by 
wildlife. Examples are corn, sorghum, wheat, oats, barley, 
and soybeans. The major soil properties that affect the 
growth of grain and seed crops are depth of the root zone, 
texture of the surface layer, available water capacity, wet- 
ness, slope, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. 

Grasses and legumes are domestie perennial grasses and 
herbaceous legumes that are planted for wildlife food and 
cover. Examples are fescue, bluegrass, switchgrass, brome- 
grass, timothy, orchardgrass, clover, alfalfa, trefoil, and 
crownvetch. The major soil properties that affect the growth 
of grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil temperature 
and soil moisture are also considerations. 

Wild herbaceous plants are native or naturally established 
herbaceous grasses and forbs, including weeds, that provide 
food and cover for wildlife. Examples are bluestem, indian- 
grass, goldenrod, beggarweed, pokeweed, switchgrass, par- 
tridgepea, wheatgrass, and grama. The major soil properties 
that affect the growth of these plants are thickness of the 
soil, texture of the surface layer, available water capacity, 
wetness, surface stoniness, and flood hazard. Soil tempera- 
ture and soil moisture are also considerations. 

Hardwood irees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife cat. The 
plants generally regenerate naturally, but can be planted. 
Examples of native plants are oak, cherry, sweetgum, apple, 
hawthorn, dogwood, persimmon, cottonwood, hickory, syca- 
more, black walnut, blackberry, grape, blackhaw, viburnum, 
gooseberry, and briers. Examples of fruit-producing shrubs 
that are commercially available and suitable for planting 
on soils rated good are Russian-olive, autumn-olive, and 
crabapple. The major soil properties that affect the growth 
of hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. 
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ties that are generally favorable and limitations so minor 
that they easily can be overcome. A moderate limitation can 
be overcome or modified by planning, by design, or by 
special maintenance. ۸ severe limitation indicates that costly 
soil reclamation, special design, intensive maintenance, or د‎ 
combination of these is required. 

Camp areas are used intensively for tents and small camp 
trailers and the accompanying activities of outdoor living. 
Little preparation of the site is required, other than shaping 
and leveling for tent and parking areas. Camp areas are 
subject to heavy foot traffic and limited vehicular traffic. 
The best soils have gentle slopes, good drainage, a surface 
free of rocks and coarse fragments, no flooding during 
periods of heavy use, and a surface that is firm after rains 
but not dusty when dry. 

Playgrounds are areas used intensively for baseball, 
football, badminton, and similar organized games. 58 
suitable for this use need to withstand intensive foot traffic. 
The best soils have a nearly level surface free of coarse 
fragments and rock outcrop, good drainage, no flooding 
during periods of heavy use, and a surface that is firm after 
rains but not dusty when dry. If grading and leveling are 
required, depth to rock is important. 

Picnic areas are attractive natural or landscaped tracts. 
These areas are subject to heavy foot traffic. Most of the 
vehicular traffic, however, is confined to access roads. The 
best soils are firm when wet but not dusty when dry; are 
free from flooding during the season of use; and do not have 
slopes or stones that greatly increase the cost of leveling 
sites or of building access roads. 

Paths and trails are used for local and cross-country 
travel by foot or on horseback. Design and layout should 
require little or no cutting and filling. The best soils are at 
least moderately well drained, are firm when wet but not 
dusty when dry, are flooded no more than once during the 
season of use, have slopes of less than 15 percent, and have 
few or no rocks or stones on the surface. 

For further assistance in planning for recreation areas, 
contact the local Soil Conservation Service office. 


Engineering 


This section is useful to those who need information 
about soils used as structural material or as foundation upon 
which structures are built. Among those who can benefit 
from this section are planning commissions, town and city 
managers, land developers, engineers, contractors, and 
farmers. 

Among properties of soils highly important in engineer- 
ing are permeability, strength, compaction characteristics, 
soil drainage condition, shrink-swell potential, grain size, 
plasticity, and soil reaction. Also important are depth to the 
water table, depth to bedrock, and soil slope. These proper- 
ties, in various degrees and combinations, affect construc- 
tion and maintenance of roads, airports, pipelines, founda- 
tions for small buildings, irrigation systems, ponds and 
small dams, and systems for disposal of sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, commercial, 
and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 


Numerous farm ponds provide good to excellent fishing 
for bass, bluegill, and channel catfish. These multipurpose 
ponds also provide stockwater. The estimated fish production 
is 100 to 300 pounds per acre of water. Good opportunities 
for fishing are also provided by several perennial streams. 

Mourning dove, a popular game bird in Kansas, nests 
throughout the county. This dove depends heavily on seeds 
as a food source, and consequently, herbaceous plants are 
vitally important as food. Doves largely depend on farm 
ponds and streams for their water. Migrating waterfowl 
alight on the many farm ponds throughout the county. 

The white-tailed deer population is increasing in the 
county. During hunting seasons each fall, hunters are al- 
lowed to shoot surplus animals. Deer habitat is available on 
all soils, but the best habitat is on alluvial soils along the 
major streams. 

Cottontail rabbits inhabit the entire county. If the proper 
kind of food and cover is interspersed throughout the habitat, 
the carrying capacity for this species is increased. Heavy 
brushy thickets are required to shelter a large population of 
rabbits. A good habitat has one cottontail per acre. 

Developing a specific habitat for wildlife requires that the 
plant cover is the kind that the soils can produce and that 
it is properly located. Onsite technical assistance in planning 
developments for wildlife and in determining suitable species 
of vegetation for planting can be obtained from the local 
office of the Soil Conservation Serviee. Additional informa- 
tion and assistance can be obtained from the Fish and 
Wildlife Service; the Kansas Forestry, Fish and Game 
Commission; and the Extension Service. 


Recreation : 


Anderson County is served by two major highways. U.S. 
Highway 59 transects the county in a north-south direction. 
U.S. Highway 169 divides the county in a northeast-south- 
west direction. All-weather access roads within the county 
provide adequate access to about 96 percent of the county. 

Lake Garnett, about 1 mile north of Garnett, was es- 
tablished as a city park in 1937. The park area is 265 acres, 
of which 48 acres is water. The lake was constructed for 
multipurpose use, including a water supply for the city, 
boating, water skiing, picnicking, fishing, and camping. 
Sanitary facilities, police patrol, and a full-time grounds- 
keeper help enhance the area for visitors. The hard-surface 
road around the lake attracts nationally recognized races 
to this community. 

A 9-hole golf course north of Garnett and east of Lake 
Garnett is available on a fee basis. 

Crystal Lake is a small lake and park within the south 
city limits of Garnett and east of U.S. Highway 59. Pienic 
facilities and fishing are the main recreation activities avail- 
able. This park is about 20 acres in size. 

Pottawatomie Creek, the major stream in the county, 
provides fair fishing for bass, bluegill, bullheads, and catfish. 

Knowledge of soils is necessary in planning, developing, 
and maintaining areas used for recreation. In table 5 the 
soils of Anderson County are rated according to limitations 
that affect their suitability for camp areas, playgrounds, 
picnic areas, and paths and trails. Limitations are expressed 
as slight, moderate, or severe. For all of these ratings, it is 
assumed that a good cover of vegetation can be established 
and maintained. A limitation of slight indicates soil proper- 


5 By Jack W. WALSTROM, biologist, Soil Conservation Service. 
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TABLE 5.— Degree of limitation and soil features affecting the use of soils for recreation 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soils. The soils in such mapping units 
may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to other series that 
appear in the first column of this table] 


Paths and trails 


Slight. 
Moderate: coarse frag- 
ments and silty clay 
loam. 


Slight. 


Slight. 


Moderate: silty clay 


loam. 


Slight. 


Moderate: 
poorly drained; 
clay loam. 


flooding; 
silty 


Moderate: somewhat 
poorly drained. 


Slight. 


Slight. 


Moderate: somewhat 
poorly drained. 


Slight. 


Moderate: 
ments. 


coarse frag- 


Severe: poorly drained. 


Playgrounds 
Slight... 222.42. Ee 
Moderate: coarse frag- 
ments. 


Severe: slope; depth to 
bedrock. 

Moderate: slow perme- 
ability; moderately 


well drained. 


Moderate where slopes 
are less than 6 percent: 
slow permeability; silty 
clay loam; depth to 
bedrock. 

Severe where slopes are 
more than 6 percent. 


Severe: very slow per- 
meability. 


Severe: flooding; poorly 
drained. 


Severe: very slow per- 
meability; somewhat 
poorly drained. 


Slight where slopes are 
less than 2 percent. 

Moderate where slopes 
are more than 2 per- 


cent. 

Moderate: moderately 
slow permeability; 
flooding. 


Severe: somewhat poorly 
drained; very slow per- 
meability. 


Moderate: slow permea- 
bility; moderately well 
drained. 


Moderate where slopes 
are less than 6 percent: 
coarse fragments. 

Severe where slopes are 
more than 6 percent. 


Severe: poorly drained; 
flooding. 


Picnic areas 


Moderate: 
loam. 


silty clay 


Slight where slopes are 
less than 8 percent. 

Moderate where slopes 
are more than 8 per- 
cent. 


Moderate: silty clay 
loam; moderately well 
drained. 


Moderate: flooding; 
silty clay loam. 


Moderate: flooding; 
somewhat poorly 
drained. 

hehe as 

Severe: flooding........ 

Moderate: somewhat 


poorly drained. 


SEBE eas 

Moderate: coarse frag- 
ments. 

Severe: poorly drained; 


flooding. 


Camp areas 


Moderate: 
loam. 


silty clay 


Slight where slopes are 
less than 8 percent. 

Moderate where slopes 
are more than 8 per- 


cent. 
Moderate: slow perme- 
ability; moderately 


well drained. 


Moderate: slow perme- 
ability; silty clay loam; 
moderately well 
drained. 


Severe: very slow per- 
meability. 

Severe: flooding; poorly 
drained. 

Severe: flooding........ 

ie 村 

Severe: fooding-------- 


Severe: somewhat poorly 
drained; very slow per- 
meability. 


Moderate: slow permea- 
bility; moderately well 
drained. 


Moderate: 
ments. 


coarse frag- 


Severe: poorly drained; 
flooding. 


Soil series and map symbols 


Catoosa: Ch. 

Clareson: Ce 

Collinsville: Cd-------------- 

Dennis: Db, De-.------------ 

*Eram: Eb, Ec, Ed, Eh, Ek, 
Eo, Ep, Ev. 


For Clareson part of Ek, 
see Clareson series; for 
Talihina part of Ep, see 
Talihina series; and for 
Verdigris part of Ev, see 
Verdigris series. Gullied 
land part of Eo is too 
variable to be rated. 


*Kenoma: Kb, Kd, Kh........ 
For Olpe part of Kh, see 
Olpe series. 


Lanton: La.................. 
Leanna: Le------------------ 
1:118: Dh: is ate 
Mason: Me.................- 
Mayes: Mf.................. 
Okemah: Ok................. 
Olpe: Opus 
Osage: OSes 
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TABLE 5.—Degree of limitation and soil features affecting the use of soils for recreation—Continued 


Soil series and map symbols Camp areas Picnic areas Playgrounds Paths and trails 
*Stony land: Se............. Severe: slope.......... Severe: slope.......... Severe: slope; coarse | Moderate where slopes are 
For Talihina part, see Tali- fragments. 15 to 25 percent: coarse 
hina series. fragments. 
Severe where slopes are 
more than 25 percent. 
*Summit: Sf, Sh, Sk, So------ Moderate: slow permea- | Moderate: silty elay | Moderate: slow permea- | Moderate: silty clay 
For Eram part of So, see bility; silty clay loam. loam. bility; slope; silty clay loam. 
Eram series. loam. 
Talihing:::: unes. اځ‎ Moderate where slopes | Moderate where slopes | Severe: slope; depth to | Moderate: silty clay 
Mapped only with Eram soils’ are 5 to 15 percent: are 5 to 15 percent: bedrock. loam. 
and Stony land. silty clay loam. silty clay loam. 
Severe where slopes are | Severe where slopes are 
more than 15 percent. more than 15 percent. 
Verdigris: 
人 Severe: flooding........ Moderate: flooding. .... Moderate: flooding... Slight. 
c — — Severe: flooding........ Severe: flooding........ Severe: flooding........ Moderate: flooding. 
Welda: Wb, Wc-------------- Moderate: moderately | Hicht, Moderate: moderately | Slight. 
slow permeability. slow permeability. 
Woodson: Wd, Wf, Wh__-__-- Severe: very slow per- | Moderate: somewhat | Severe: very slow per- | Moderate: somewhat 
meability; somewhat poorly drained. meability; somewhat poorly drained. 
poorly drained. poorly drained. 


Engineering classification 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system used 
by the SCS engineers, Department of Defense, and others, 
and the AASHTO system adopted by the American Asso- 
ciation of State Highway and Transportation Officials. 

The Unified system (2) classifies soils according to engi- 
neering uses for building material or for the support of 
structures other than highways. Soils are classified according 
to particle-size distribution, plasticity index, liquid limit, and 
organie-matter content. Soils are grouped into 15 classes. 
There are eight classes of coarse-grained soils that are 
subdivided on the basis of gravel and sand content. These 
are identified as GW, GP, GM, GC, SW, SP, SM, and SC. 
Six classes of fine-grained soils are subdivided on the basis 
of the plastieity index. Nonplastie classes are ML, MH, 
OL, and OH; and plastic classes are CL and CH. There is 
one class of highly organie soils, Pt. Soils on the borderline 
between two classes are designated by symbols for both 
classes; for example, CL-ML. 

The AASHTO system )1( is used to classify soils ac- 
cording to those properties that affect use in highway con- 
struction and maintenance. In this system, a soil 1s assigned 
to one of seven basic groups ranging from A-1 through A-7 
on the basis of grain-size distribution, liquid limit, and 
plasticity index. In group A-1 are gravelly soils, which have 
high bearing strength and are the best soils for subgrade, 
or foundation. At the other extreme, in group Á-7, are clay 
soils which have low strength when wet and are the poorest 
soils for subgrade. Where laboratory data are available to 
justify a further breakdown, the A-1, A-2, and A-7 groups 
are divided as follows: A-l-a, A-1-b, A-2-4, A-2-5, A-2-6, 
A-2-7, ۸-7-5, and A-7-6. As additional refinement, the engi- 
neering value of a soil material can be indicated by a group 


4. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for controlling 
water and conserving soil. 

5. Correlate performance of structures already built 
with properties of the kinds of soil on which they 
are built, for the purpose of predicting performance 
of structures on the same or similar kinds of soil 
in other locations. 

6. Predict the trafficability of soils for cross-country 
movement of vehieles and construction equipment. 

7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most of the information in this section is presented in 
tables 6, 7, and 8, which show, respectively, several es- 
timated soil properties significant in engineering; interpre- 
tations for various engineering uses; and results of engineer- 
ing laboratory tests on soil samples. 

This information, along with the soil map and other parts 
of this publication, can be used to make interpretations in 
addition to those given in tables 4 and 5, and it also can be 
used to make other useful maps. 

This information, however, does not eliminate need for 
further investigations at sites selected for engineering works, 
especially works that involve heavy loads or that require 
excavations to depths greater than those shown in the 
tables, generally depths greater than 5 feet. Also, inspection 
of sites, especially the small ones, is needed because many 
delineated areas of a given soil mapping unit may contain 
small areas of other kinds of soil that have strongly con- 
trasting properties and different suitabilities or limitations 
for soil engineering. 

_ Some terms used in this soil survey have special meaning 
in soil science that may not be familiar to engineers. The 
Glossary defines many of these terms. 
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TABLE 6.—Estimated physical and 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soils. The soils in such mapping units 
appear in the first column of this table. Absence of data indicates that the soil is too variable to be 


Percentage less than 3 
Classification inches passing sieve— 
Depth | Depth 
Soil series and map symbols to from USDA texture 
bedrock | surface 
Unified AASHTO No. 4 No. 10 
(4.7 mm) (2.0 mm) 
Ft In 
Catoosas. Ch: set هوه وه‎ 20-40 0-8 | Silt loam. .........- CL ۸-4 or À-6 100 100 
8-28 | Silty clay loam...... CL A-4, A-6, or 100 100 
28 | Limestone. A-7 
Claresont Cinema 20-40 0-7 Flaggy silty clay CL A-6 80-100 10-95 
oam. 
7-24 | Very flaggy silty CL or CH A-7 80-100 70-95 
clay. 
24 | Limestone. 
Collinsville: Cd----------------- 4-20 0-6 17081112 وس‎ ess ML or SM A-4 80-100 60-100 
6-11 | Channery loam...... ML or SM A-4 80-100 60-100 
11 | Sandstone. 
Dennis: Db, De 40-70 0-10 | Silt loam_----------- ML or CL A-4 or A-6 100 100 
10-21 | Silty clay loam______ CL A-6 or A-7 100 100 
21-56 | Silty clay loam and | CL or CH A-6 or A-7 100 100 
silty clay. 
56 | Shale. 
*Eram: Eb, Ec, Ed, Eh, Ek, Eo, | 20-40 0-15 | Silty clay loam_____. ML or CL A-6 or A-7 100 100 
Ep, Ev. Shale 15-28 | Clay loam.......... CL, CH, or MH | A-6 or À-7 100 100 
For Clareson part of Ek, see 
Clareson series; for Talihina 28-33 | Silty clay loam...... CH or CL A-6 or A-7 100 100 
part of Ep, see Talihina 
series; for Verdigris part of 33 | Shale. 
Ev, see Verdigris series. 
Gullied land part of Eo is 
too variable to be rated. 
*Kenoma: Kb, Kd, Kh---------- 40-70 0-7 | Silt loam. À. ML or CL A-4 or A-6 85-100 85-100 
For Olpe part of Kh, see Olpe 7-56 | Silty clay_..-------- CH or CL A-7 85-100 85-100 
series. 56-61 | Silty clay loam______ CH or CL A-7 80-100 80-100 
Lanton: La-------------------- >60 0-60 | Silty clay loam______ CL A-6 or A-7 100 100 
Leanna: Le-------------------- >60 0-17 | Silt loan. À. ML or CL À-4 or A-6 100 98-100 
17-64 | Silty clay____._ . CH or CL A-7 98-100 98-100 
Lula, Cheeses nas 40-60 0-13 | Silt 1081 اس‎ ML or CL À-4 or A-6 100 100 
13-49 | Silty clay loam...... CL A-6 or A-7 100 97-100 
49 | Limestone. 
Mason: Me...................- 260 0-13 | Silt loam- ---------- ML or CL A-4 or A-6 100 100 
13-60 | Silty clay loam......| CL A-6 or A-7 98-100 98-100 
Mayes: Mf_------------------- >60 0-11 | Silty clay loam______ CL or CH A-6 or À-7 100 100 
11-64 | Silty clay........... CH A-7 100 100 
Okemah: Ok... >60 0-9 | Silt loam_ ---------- CL or ML Ach A-6, or 100 100 
一 7 
9-22 | Silty clay loam______ CL or CH A-7 100 100 
22-60 | Silty day----------- CH or CL A-7 100 100 
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chemical properties of the soils 


may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to other series that 
rated or that no estimate was made. The symbol > means greater than; the symbol < means less than] 


Percentage less than 3 
inches passing sieve— Risk of corrosion for— 
Continued Liquid Plasticity Perme- Available Shrink-swell 
limit index ability water Reaction potential 
capacity 
No. 40 No. 200 Uncoated Concrete 
(0.42 mm) | (0.074 mm) steel 
In per in 
In per hr of sotl pH 
96-100 75-90 30-37 9-13 0.6-2.0 0.15-0.24 | 6.1-6.5 | Low---------- E E Moderate. 
90-100 85-95 30-43 9-20 0.6-2.0 0.15-0.22 | 5.6-6.5 | Moderate______ Moderate...... Moderate. 
65-90 60-85 30-40 11-18 0.2-2.0 0.21-0.23 | 6.6-7.3 | Moderate... Moderate... Moderate. 
65-90 60-85 41-60 18-35 | 0.06-0.6 0.11-0.13 | 6.6-7.3 MM to Moderate. ..... Moderate. 
igh. 
60-95 36-75 «30 | !NP-10 2.0-6.0 0.12-0.16 | 5.6-6.0 | Low. ........- Lows. ss Moderate. 
60-95 36-75 <30 NP-10 2.0-6.0 0.09-0.13 | 5.6-6.0 | Low. ........- Low---------- Moderate. 
96-100 65-97 21-37 1-15 0.6-2.0 0.15-0.21 5.6-6.0 | Low---------- Low to Low to 
moderate. moderate. 
96-100 75-98 33-48 13-25 0.2-0.6 0.18-0.22 | 5.1-5.5 | Moderate------ Moderate. ..... Moderate to 
igh. 
96-100 75-98 33-65 13-35 | 0.06-0.2 0.14-0.22 | 5.6-7.3 | High.......... High: Low to 
moderate. 
85-100 75-95 33-48 8-25 0.6-2.0 0.15-0.19 | 5.6-6.5 | Moderate... High.......... Moderate. 
90-100 85-98 37-65 15-33 0.2-0.6 0.14-0.18 6.1-6.5 | Moderate to High.......... Moderate. 
high. 
94-100 90-98 37-65 15-35 | 0.06-0.2 0.14-0.18 | 6.1-6.5 | Moderate to Highs aus Moderate. 
high. 
85-100 85-100 25-42 5-20 0.2-0.6 0.22-0.24 | 6.1-6.5 | Low---------- High.......... Moderate. 
85-100 85-100 45-85 25-60 «0.06 | 0.11-0.13 | 5.6-8.4 | High__________ High---------- Moderate. 
75-100 75-95 41-60 25-45 | 0.06-0.2 0.18-0.20 | 7.9-8.4 igh.....----- High... | Low. 
95-100 95-100 35-50 15-25 0.2-0.6 0.18-0.22 | 6.6-7.3 | Moderate______ High. ........ Low. 
99-100 85-100 3040 6-16 0.2-0 6 0.15-0.19 5.1-5.5 | Low. ........- High: 7 Moderate. 
95-100 90-100 45-65 25-40 «0.06 | 0.14-0.18 | 5.6-7.3 | High.........- High.......... Low to 
moderate. 
96-100 65-100 21-7 1-20 0.6-2.0 0.15-0.12 5.6-6.5 | Low---------- Low.........- Low to 
moderate. 
95-100 75-98 30-50 11-26 0.6-2.0 0.18-0.22 | 5.1-6.0 | Moderate------ Moderate. ..... Low to 
moderate. 
96-100 65-98 20-35 1-13 0.6-2.0 0.16-0.20 | 5.6-6.5 | Low. ........- LOW Geess Moderate. 
96-100 65-98 30-43 11-20 0.2-6.0 0.16-0.20 | 5.1-7.3 | Moderate______ Moderate....... Moderate. 
95-100 90-100 35-55 13-35 0.2-0.6 0.140.22 6.6-7.3 | Moderate to High: Sie Low to 
high. moderate. 
95-100 90-100 50-65 30-45 «0.06 | 0.12-0.15 | 6.6-7.8 | High.......... High.......... Low. 
96-100 80-98 20-48 1-23 0.2-2.0 0.16-0.20 | 5.6-6.0 | Low... ____ Moderate____.. Moderate. 
96-100 80-99 45-65 19-38 | 0.06-0.2 0.15-0.19 | 5.6-6.5 | High.......... High اتس‎ Low. 
96-100 90-99 48-72 21-46 | 0.06-0.2 0.150.19 | 6.6-8.4 | High__________ High. Low. 
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. Percentage less than 3 
Classification inches passing sieve— 
Depth | Depth 
Soil series and map symbols to from USDA texture 
bedrock | surface 
Unified AASHTO No.4 No. 10 
(4.7 mm) (2.0 mm) 
Ft In 
Olpe: Oposl-ussed-:eece9eemeiie >60 0-10 | Gravelly silt loam. ._| ML or CL A-4 70-100 65-95 
10-16 | Gravelly silty clay GC or SC À-2 or A-6 30-65 25-60 
oam. 
16-34 | Gravelly clayloam...| GC or SC À-2 or A-6 30-65 25-60 
34-60 | Gravelly silty clay___| GC or SC A p^ or 30-65 25-70 
Osügei OSs >60 0-13 | Silty clay loam______ CL or CH A-6 or A-7 100 100 
13-64 | Silty cday----------- CH A-7 100 100 
*Stony land: Se. 
For Talihina part, see Talihina 
series. Stony land too vari- 
able to rate. 
*Summit: Sf, Sh, Sk, So-------- >40 0-8 | Silty clay loam...... CL, MH, or CH | A-6 or A-7 100 100 
For Eram part of So, see Eram 
series. 8-60 | Silty day... CH or CL A-7 100 100 
Talihina:_._..-------.----_----- 10-20 0-15 | Silty clay loam______ CL or CH A-6 or A-7 100 100 
Mapped only with Eram 
soils and Stony land. 15 | Shale. 
Verdigris: Vf, Vx--------------- >60 0-18 | Silt loam- ---------- ML or CL A-4 or A-6 100 100 
18-38 | Silty clay loam______ ML or CL A-4 or A-6 100 100 
38-50 | Silt loam........... ML or CL A-4 or A-6 100 100 
50-65 | Loam.............. ML or CL A-4 or A-6 100 100 
Welda: Wb, We >60 0-12 | Silt loam........... ML or CL A-4 or ۸-6 100 100 
12-60 | Silty clay loam______ CL À-6 or A-7 100 100 
Woodson: Wd, Wf, Wh... .....- >60 0-8 | Siltloam........... ML or CL A-4 or A-6 100 100 
8-64 | Silty clay----------- CH A-7 100 100 


Depth to bedrock is the distance from the surface of the 
soil to a rock layer within the depth of observation. 

Soil texture is described in table 6 in the standard terms 
used by the Department of Agriculture (15). These terms 
are based on the percentages of sand, silt, and clay in the 
less than 2-millimeter fraction of the soil. “Loam,” for 
example, is soil material that is 7 to 27 percent clay, 28 to 
50 percent silt, and less than 52 percent sand. If the soil 
contains gravel or other particles coarser than sand, an 
appropriate modifier is added, for example, “gravelly loamy 
sand.” “Sand,” “silt,” “clay,” and some of the other terms 
used in USDA textural classification are defined in the 
Glossary of this soil survey. 

Liquid limit and plasticity index are water contents ob- 
tained by specified operations. As the water content of a dry 
clayey soil from which the particles coarser than 0.42 milli- 


1 NP = nonplastic. 


index number. Group indexes range from 0 for the best ma- 
terial to 20 or more for the poorest. The AASHTO classifica- 
tion for tested soils, with group index numbers in paren- 
theses, is shown in table 8; the estimated classification, with- 
out group index numbers, is given in table 6 for all soils 
mapped in the survey area. 


Estimated soil properties 


Estimates of soil properties significant in engineering are 
listed in table 6. These estimates are made for layers of 
representative soil profiles having significantly different soil 
properties. The estimates are based on field observations 
made in the course of mapping, on test data given in table 
8, on experience with the same kinds of soil in other coun- 
ties, and on tests made by the State Highway Commission. 
Following are explanations of some of the columns in table 6. 
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chemical properties of the soils—Continued 


Percentage less than 3 
inches passing sieve— Risk of corrosion for— 
Continued Liquid | Plasticity Perme- Available Shrink-swell 
limit index ability water Reaction potential 
capacity 
No. 40 No. 200 Uncoated Concrete 
(0.42 mm) | (0.074 mm) steel 
In per in 
In per hr of soil pH 
65-95 60-90 15-30 7-10 0.6-2.0 0.14-0.18 | 5.1-6.5 | Low. ........- Low.......... Low to 
moderate. 
20-55 1550 15-30 8-20 | 0.06-0.2 0.06-0.13 | 5.6-6.5 | Low---------- Low.......... Low to 
moderate. 
20-55 15-50 20-40 11-22 | 0.06-0.2 0.04-0.10 | 5.6-6.5 | Low. .....---- LOW se Low to 
moderate. 
20-60 15-50 30-60 25-40 | 0.06-0.2 0.04-0.10 5.6-7.3 | Moderate------ Low---------- Low to 
moderate. 
95-100 95-100 85-60 15-40 | 0.06-0.2 0.21-0.23 | 6.6-7.3 | Deh Deh... Low to 
moderate, 
95-100 95-100 55-78 30-55 «0.06 | 0.10-0.12 | 6.1-8.4 | High---------- High. ......... Low to 
moderate. 
95-100 90-99 35-60 13-30 0.2-0.6 0.14-0.22 | 6.1-6.5 | Moderate to High---------- Low to 
high. moderate. 
85-100 85-99 41-70 25-40 | 0.06-0.2 0.14-0.18 | 6.1-7.3 | High---------- 2م ما1118‎ Low to 
moderate. 
96-100 75-95 35-65 13-35 | 0.06-0.2 0.12-0.22 | 6.6-7.8 | High.........- High... = Low to 
moderate. 
90-100 70-95 30-40 6-16 0.6-2.0 0.22-0.24 | 6.1-6.5 | Low---------- LOWS su. Low to 
moderate. 
95-100 70-90 30-40 6-16 0.6-2.0 0.18-0.20 | 6.1-7.3 | Low---------- Low.......... Low to 
moderate. 
90-100 70-90 30-40 6-16 0.6-2.0 0.22-0.24 | 6.1-6.5 | Low. ......... DONE Low to 
moderate. 
85-95 60-75 20-35 1-20 0.6-2.0 0.16-0.20 | 6.6-7.3 | Low. ......... Low..-------- Low to 
moderate. 
95-100 95-100 25-35 5-15 0.6-2.0 0.22-0.24 | 5.1-6.5 | Low-_________. LOW aaa Low. 
90-100 90-100 30-45 18-27 0.2-0.6 0.18-0.22 | 5.1-6.5 | Moderate...... Moderate...... Moderate. 
90-100 90-100 25-40 5-20 0.6-2.0 0.22-0.24 6.6-7.3 | Low---------- Moderate...... Low. 
95-100 90-100 50-65 27-45 «0.06 | 0.12-0.15 | 5.6-7.8 | High.......... High.......... Moderate. 
EL 


transient soil features as plowpans and surface crusts are 
not considered, Permeability is given for the various tex- 
tural classes of each soil, rather than for the most restrictive 
layer of the soil, as in the section “Descriptions of the Soils.” 

Available water capacity is the estimated capacity of 
soils to hold water for use by most plants. It is defined here 
as the difference between the amount of water in the soil 
at field capacity and the amount at the wilting point of 
most plants. 

Reaction refers to the acidity or alkalinity of a soil, ex- 
pressed in pH values for a stated soil-solution mixture. The 
pH value and terms used to describe soil reaction are ex- 
plained in the Glossary. 

Shrink-swell potential refers to the relative change in 
volume to be expected of soil material with changes in 
moisture content, that is, the extent to which the soil shrinks 


meter have been removed is increased, the material changes 
from semisolid to plastic. If the moisture content is further 
increased, the material changes from plastic to liquid. The 
plastic limit is the moisture content at which the soil ma- 
terial changes from semisolid to plastic; and the liquid 
limit, from plastic to liquid. The plasticity index is the 
numerical difference between the liquid limit and the plastic 
limit. It indicates the range of water content within which 
a soil material is plastic. Liquid limit and plasticity index 
are estimated in table 6, but in table 8 the data on liquid 
limit and plasticity index are based on tests of soil samples. 

Permeability, as used in table 6, is the estimated rate at 
which saturated soil transmits water in a vertical direction 
under a unit head of pressure. It is estimated on basis of 
those soil characteristics observed in the field, particularly 
structure, porosity, and texture. Lateral seepage or such 


TABLE 7.—Enginecring 


SOIL SURVEY 
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[Lawrence E. Robins, civil engineer, helped prepare this table. An asterisk in the first column indicates that at least one mapping unit is made up 


follow carefully the instructions for referring to other 


Sanitary landfill 


Trench type Area type 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches. 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches; 
coarse frag- 
ments in 
subsoil. 


Severe: bed- 
rock at a 
depth of 4 
to 20 inches. 


Severe: mod- 
erately rapid 
permeability. 


Severe: 
clay. 


silty 


Degree and kind of limitation for— 


Local roads 
and streets ! 


Moderate: 
limestone at 
a depth of 20 
to 40 inches; 
moderate 
shrink-swell 
potential. 


Moderate to 
severe: 
moderate to 
high shrink- 
swell poten- 
tial; coarse 
fragments; 
bedrock at a 
depth of 20 
to 40 inches. 


Severe: bed- 
rock at a 
depth of 4 
to 20 inches. 


Severe: high 
shrink-swell 
potential. 


Dwellings 


Severe with 
basements: 
bedrock at à 
depth of 20 
to 40 inches. 

Moderate with- 
out base- 
ments: 
bedrock at a 
depth of 20 to 
40 inches; low 
strength; 
moderate 
shrink-swell 
potential. 


Severe with 
basements: 
bedrock at a 
depth of 20 to 
40 inches. 

Moderate with- 
out base- 
ments: 
bedrock at a 
depth of 20 to 
40 inches; 
more than 35 
percent 
coarse frag- 
ments in sub- 
soil. 


Severe: bed- 
rock at a 
depth of 4 to 
20 inches. 


Severe: high 
shrink-swell 
potential. 


Shallow 
excavations 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches. 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches; 
more than 35 
percent 
coarse frag- 
ments in 
subsoil. 


Severe: bed- 
rock at a 
depth of 4 
to 20 inches. 


Severe: silty 
clay below a 
depth of 21 
inches. 


Sewage lagoons 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches. 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches; 
more than 35 
percent 
coarse frag- 
ments in 
subsoil. 


Severe: bed- 
rock ata 
depth of 4 
to 20 inches. 


Slight where 
slope is less 
than 2 per- 
cent. 

Moderate 
where slope 
is 2 to 4 
percent. 


Septic tank 
absorption 
fields 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches. 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches; 
more than 35 
percent 
coarse frag- 
ments in 
subsoil. 


Severe: bed- 
rock at a 
depth of 4 
to 20 inches. 


Severe: slow 


permeability. 


Cb... 


Cd... 


Db, De.. 


Soil series 
and 


map symbols 


Catoosa: 


Clareson: Cc... 


Collinsville: 


Dennis: 
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interpretations 


of two or more kinds of soils. The soils in such mapping units may have different properties and limitations, and for this reason it is necessary to 
series that appear in the first column of this table] 


Terraces, 
diversions, and 
waterways 


Bedrock at a 
depth of 20 
to 40 inches; 
limited root- 
ing depth; 
droughty. 


More than 35 
percent 
coarse frag- 
ments in 
subsoil. 


Bedrock at a 
depth of 4 
to 20 inches; 
2 to 15 per- 
cent slopes. 


All features 
favorable. 


Soil features affecting— 


Embankments, 
dikes, 
and levees 


Unstable fill; 
susceptible to 
piping; bed- 
rock at a 
depth of 20 
to 40 inches. 


Fair to poor 
compaction 
and stability; 
bedrock at a 
depth of 20 
to 40 inches. 


Bedrock at a 
depth of 4 to 
20 inches: 
medium to 
high suscep- 
tibility to 
piping. 


Poor to fair 
compaction 
characteris- 
tics; unstable 
fill; suscep- 
tible to 
piping. 


Pond 
reservoir 
areas 


Bedrock at a 
depth of 20 
to 40 inches. 


Bedrock at a 
depth of 20 
to 40 inches. 


Bedrock at a 
depth of 4 
to 20 inches; 
moderately 
rapid perme- 
bility. 


All features 
favorable. 


Highway 
location 3 


Limestone at a 
depth of 20 
to 40 inches; 
0 to 3 percent 
slopes. 


Limestone at a 
depth of 20 
to 40 inches; 
more than 35 
percent 
coarse frag- 
ments in sub- 
soil; 1 to 4 
percent 
slopes. 


Sandstone at a 
depth of 4 to 
20 inches; 
erodible; 2 to 
15 percent 
slopes. 


1 to 4 percent 
slopes. 


Road fill ! 


Fair: fair 
shear 
strength. 


Fair: moder- 
ate to high 
shrink-swell 
potential; 
fair shear 
strength. 


Road 
subgrade ! 


Fair: medium 
soil support. 


Poor: low soil 
support. 
Good. ........ 


Fair to poor: 
low to me- 
dium soil 
support; me- 
dium to high 
plasticity. 


Suitability as source of— 


'Topsoil 


Fair: silty clay 
loam below a 
depth of 8 
inches. 


Poor: more 
than 15 per- 
cent coarse 
fragments. 


Fair to poor: 
bedrock at a 
depth of 4 to 
20 percent. 


Fair: silty clay 
loam below & 
depth of 10 
inches. 


Degree and kind 
of limitation 
for—Continued 


Sanitary 
landfill— 
Continued 


Cover material 


Fair: bedrock 
at a depth of 
20 to 40 
inches; silty 
clay loam 
below a 
depth of 8 
inches. 


Poor: more 
than 35 per- 
cent coarse 
fragments in 
subsoil. 


Poor: bedrock 
at a depth of 
4 to 20 
inches. 


Poor: silty 
clay below a 
depth of 21 
inches. 


TABLE 7.—Engineering 


BE 
Sanitary landfill 
'Trench type Area type 

Severe: shale | 8۳1811 
at a depth of 
20 to 40 
inches. 

Severe: silty | Slight--------- 
clay below a 
depth of 7 
inches. 

Severe: fre- Severe: fre- 
quent flood- quent flood- 
ing; high ing; high 
water table; water table. 
poorly 
drained. 

Severe: occa- | Severe: some- 
Sional flood- what poorly 
ing; silty drained; 
clay; some- occasional 
what poorly flooding. 
drained. 

Severe: bed- | Slight......... 
rock ata i 
depth of 40 
to 60 inches. 


SOIL SURVEY 


Degree and kind of limitation for— 


Local roads 
and streets ! 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: fre- 
quent flood- 
ing. 


Severe: 
floods more 
than once in 
5 years. 


Moderate: 
moderate 
shrink-swell 
potential. 


Dwellings 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: fre- 
quent flood- 
ing; high 
water table. 


Severe: occa- 
sional food- 
ing; somewhat 
poorly 
drained; high 
shrink-swell 
potential. 


Moderate: 
moderate 
shrink-swell 
potential; low 
strength. 


Shallow 
excavations 


Severe: shale 
at a depth of 
20 to 40 
inches. 


Severe: silty 
clay below a 
depth of 7 
inches. 


Severe: fre- 
quent flood- 
ing; high 
water table. 


Severe: occa- 
sional flood- 
ing; silty 
clay; some- 
what poorly 
drained. 


Moderate: 
bedrock at 8 
depth of 40 
to 60 inches. 


Sewage lagoons 


Severe: 6 
at a depth of 
20 to 40 
inches. 


Slight where 
slope is less 
than 2 per- 
cent. 

Moderate 
where slope 
is 2 to 4 per- 
cent: mod- 
erate where 
bedrock is at 
depths of 40 
to 60 inches. 


Severe: fre- 
quent flood- 
ing; high 
water table. 


Severe: occa- 
sional flood- 
ing. 


Moderate: 
moderate 
permeabil- 
ity; bedrock 
at a depth 
of 40 to 60 
inches. 


Septic tank 
absorption 
fields 


Severe: slow 


permeability. 


Severe: very 
slow perme- 
ability. 


Severe: fre- 
quent flood- 
ing; high 
water table; 
moderately 
slow perme- 
ability. 


Severe: occa- 
sional flood- 
ing; very 
slow perme- 
ability. 


Moderate to 
severe: 
bedrock at a 
depth of 40 
to 60 inches. 
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Soil series 
and 
map symbols 


Eb, Ec, 
Ed, Eh, Ek, Eo, 
Ep, Ev. 

For Clareson 
part, of Ek, 
see Clareson 
series; for 
Talihina 
part of Ep, 
see Talihina 
series; for 
Verdigris 
part of Ev, 
see Verdigris 
series. Gul- 
lied land 
part of Eo 
is too vari- 
able to be 
rated. 


Kb, 
Kd, Kh. 
Yor Olpe part 
of Kh, see 
Olpe series. 


نمجنا 


*Eram: 


*Kenoma: 


Lanton: 
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inter pretations—Continued 


Degree and kind 
of limitation Suitability as source of— Soil features affecting— 
for—Continued 
———M—————— ي‎ 

Sanitary 

landfill— Road Highway Pond Embankments, Terraces, 

Continued Topsoil subgrade ! Road 1 location ! reservoir dikes, diversions, and 

areas and levees waterways 

Cover material 

Fair: silty Fair: silty Fair: fair Fair: fair Shale at a depth | Shale at a Fair to poor Shale at a 
clay loam. clay loam. shear shear of 20 to 40 depth of 20 compaction depth of 20 

strength: strength. inches; 1 0 to 40 inches. characteris- to 40 inches. 
medium 15 percent ties; medium 
plasticity. slopes; diffi- to low shear 

cult to re- strength. 

vegetate. 

Poor: silty Poor: silty Poor: low soil | Fair: fair 1 to 4 percent 1 to 4 percent | Fair to poor Silty clay sub- 
clay below clay below a support; shear slopes; poor slopes. compaction soil at a 
a depth of 7 depth of 7 high plas- strength. workability; characteris- depth of 7 
inches. inches. ticity. slow internal tics; medium inches. 

damage. to low shear 
strength. 

Fair: poorly Fair: silty Fair: medium | Fair: fair High water High water Medium to Frequent 
drained. clay loam. soil support. shear table; fre- table; nearly low shear flooding; 

strength. quent flood- level. strength; nearly level. 
ing; nearly fair to good 
level. compaction 
characteris- 
tics. 

Poor: silty Good. ......... Poor: high Fair: fair Occasional Occasional Fair to poor Nearly level; 
clay below a plasticity; shear flooding. flooding. compaction occasional 
depth of 17 low soil strength. characteris- flooding. 
inches. support. tics; medium 

to low shear 
strength. 

Fair: silty Fair: silt Poor: low Fair: fair Limestone at a | Bedrock at a Medium to low | All features 
clay loam loam to a soil support. shear depth of 40 depth of 40 shear favorable. 
below a depth of 13 strength. to 60 inches; to 60 inches; strength; sus- 
depth of 13 inches, 0 to 3 per- moderate ceptible to 
inches. cent slopes. permeabil- piping; bed- 

ity; suscep- rock at a 
tible to depth of 40 
piping. to 60 inches. 


TABLE 7.—Engineering 


uw 


Area type 


Moderate: 
rarely 
flooded. 


Severe: high 
water table. 


Slight where 
slope is less 
than 8 per- 
cent. 

Moderate 
where slope 
is 8 to 15 
percent. 


Severe: 
quent 
flooding. 


fre- 


Severe where 
slope is 15 to 
45 percent. 


Moderate: 
somewhat 
poorly 
drained. 


Moderate: 
on slopes less 
than 15 per- 
cent; severe 
on slopes 
more than 
15 percent. 

Severe: 
perched 
water table. 


Sanitary landfill 


Trench type 


Moderate: 
rarely 
flooded; 
silty clay 
loam. 


Severe: silty 
clay below a 
depth of 11 
inches. 


Severe: silty 
clay below a 
depth of 22 
inches; 
perched 
water table. 


Severe: silty 
clay below a 
depth of 34 
inches. 


Severe: poorly 
drained; 
silty clay; 
frequent 
flooding. 


Severe where 
slope is 15 to 
45 percent. 


Severe: silty 


clay. 


Severe: shale 
at a depth of 
10 to 20 
inches. 


SOIL SURVEY 


Degree and kind of limitation for— 


Local roads 
and streets ! 


Moderate: 
floods less 
than once in 
5 years; mod- 
erate shrink- 
swell poten- 
tial. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Moderate: 
moderate 
shrink-swell 
potential ; 
some slopes 
over 8 per- 
cent. 


Severe: poorly 
drained; high 
shrink-swell 
potential ; 
frequent 
flooding. 


Severe where 
slope is 15 to 
45 percent. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Dwellings 


Severe: rarely 
flooded. 


Severe: high 
shrink-swell 
potential; low 


strength; 
table. 
Severe: high 


shrink-swell 
potential; low 
strength. 


Moderate: 
moderate 
shrink-swell 
potential; 
some slopes 
over 8 per- 
cent. 


Severe: poorly 
drained; high 
shrink-swell 
potential; low 
strength; fre- 
quent flood- 
ing. 


Severe where 
slope is 15 to 
45 percent. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential; low 
strength. 


Shallow 
excavations 


Moderate: 
rarely 
flooded. 


Severe: silty 
clay below a 
depth of 11 
inches; 
somewhat 
poorly 
drained. 


Severe: silty 
clay below a 
depth of 22 
inches; 
perched 
water table. 


Moderate: 
more than 
35 percent 
coarse 
fragments. 


Severe: poorly 
drained; 
silty clay; 
frequent 
flooding. 


Severe where 
slope is 15 to 
45 percent. 


Severe: 
clay. 


silty 


Severe: 
perched 
water table; 
silty clay; 
some slopes 
over 7 per- 
cent. 


Sewage lagoons 


Siet, 


Severe: 6 
than 35 per- 
cent coarse 
fragments; 
some slopes 
over 7 per- 
cent. 


Severe: 
quent 
flooding. 


fre- 


Severe where 
slope is 15 to 
45 percent. 


Moderate 
where slope 
is 2 to 7 
percent. 

Slight on 
slopes of less 
than 2 per- 
cent. 


Severe: shale 
at a depth of 
10 to 20 
inches; some 
slopes over 7 
percent. 


Septic tank 
absorption 
fields 


Severe: mod- 
erately slow 
permeability. 


Severe: very 
slow perme- 
ability; very 
slow surface 


runoff. 
Severe: slow 
permeabil- 


ity; perched 
water table. 


Severe: slow 
permeability. 


Severe: very 
slow perme- 
ability; 
frequent 
flooding. 


Severe where 
slope is 15 to 
45 percent. 


Severe: slow 
permeabil- 
ity; perched 
water table. 


Severe: slow 
permeabil- 
ity; shale at 
a depth of 10 
to 20 inches. 


Se.. 
For Talihina 


Sf, Sh, 
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Soil series 
and 
map symbols 


Mason: 


Okemah: Ok... 


*Stony land: 


part, see 
Talihina 
series. 


*Summit: 
, So. 
For Eram 


part of So, 


see Eram 
series. 


Mapped only 
with Eram 


soils and 


Stony land. 
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Terraces, 
diversions, and 
waterways 


Nearly level; 
rare flooding. 


Less than 1 
percent 
slopes; high 
shrink-swell 
potential. 


All features 
favorable. 


2 to 15 percent 
slopes; coarse 
fragments in 
subsoil. 


Frequent flood- 
ing; nearly 
level. 


15 to 45 per- 
cent slopes. 


All features 
favorable. 


7 to 15 percent 
slopes; shale 
at a depth of 
10 to 20 
inches. 


Soil features affecting— 


Embankments, 
dikes, 
and levees 


Medium to low 
shear 
strength; 
fair to good 
compaction 
characteris- 
tics. 


Unstable fill; 
high shrink- 
swell poten- 
tial. 


Low shear 
strength; 
high shrink- 
swell poten- 
tial. 


Medium to low 
shear 
strength. 


Fair to poor 
compaction 
characteris- 
tics; medium 
to low shear 
strength. 


15 to 45 percent 
slopes. 


Fair to poor: 
compaction 
characteris- 
tics; medium 
to low shear 
strength. 


Shale at a depth 
of 10 to 20 
inches. 


Pond 
reservoir 
areas 


Nearly level... 


Less than 1 
percent 
Slopes. 


0 to 2 percent 
slopes. 


Slow permea- 
bility; 5 to 
15 percent 
slopes. 


Nearly level; 
frequent 
flooding; 
very slow 
permeability. 


15 to 45 per- 
cent slopes. 


All features 
favorable. 


Shale at a 
depth of 10 
to 20 inches. 


ANDERSON COUNTY, KANSAS 


Highway 
location ! 


Rare flooding; 
nearly level. 


Nearly level; 
slow internal 
drainage. 


0 to 2 percent 
slopes; poor 
workability. 


2 to 15 percent 
slopes. 


Frequent flood- 
ing; nearly 
level; poor 
workability. 


15 to 45 percent 
slopes. 


Possible seeps; 
1 to 7 percent 
slopes; poor 
workability. 


Shale at a depth 
of 10 to 20 
inches; 1 to 
20 percent 
slopes; poor 
workability. 


interpretations— Continued 


Suitability as source of— 


Road fill 1 


Fair: fair 
shear 
strength. 


Fair: fair 
shear 
strength. 


Fair: fair 
shear 
strength. 


Fair: fair 
shear 
strength; 

15 to 45 per- 
cent slopes. 


Fair: fair 
shear 
strength. 


Fair: 
shear 
strength. 


fair 


Road 
subgrade ! 


Fair: medium 
soil support. 


Poor: low soil 
support; 
high plas- 
ticity. 


Poor: high 
plasticity; 
low soil 
support. 


Poor: high 
plasticity; 
low soil 
support. 


Poor: low 
soil support. 


Poor: low soil 
support. 


Fair to poor: 
moderate to 
high plas- 
ticity; me- 
dium to low 
soil support. 


Topsoil 


Fair: silt 
loam to a 
depth of 13 
inches. 


Poor: silty 
clay below a 
depth of 11 
inches. 


Fair: silty 
clay loam 
below a depth 
of 9 inches. 


Poor: coarse 
fragments. 


Poor: poorly 
drained; silty 
clay below a 
depth of 13 
inches. 


Poor where 
slope is 15 to 
45 percent. 


Fair to poor: 
silty clay at a 
depth of 8 
inches, 


Fair: silty 
clay loam; 
shale at a 
depth of 10 
to 20 inches. 


Degree and kind 
of limitation 
for—Continued 


Sanitary 
landfill— 
Continued 


Cover material 


Fair: silty 
clay loam 
below a 
depth of 13 
inches. 


Poor: silty 
clay below 
a depth of 
11 inches. 


Fair: silty 
clay loam 
below a 
depth of 9 
inches. 


Poor: more 
than 35 per- 
cent coarse 
fragments. 


Poor: poorly 
drained; 
silty clay at 
a depth of 
13 inches. 


Poor where 
slope is 15 to 
45 percent. 


Poor: silty 
clay ata 
depth of 8 
inches. 


Poor: shale 
at a depth 
of 10 to 20 
inches. 
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TABLE 7.— Engineering 
Degree and kind of limitation for— 
Soil series 
an 
map symbols Septic tank Shallow Local roads Sanitary landfill 
absorption Sewage lagoons excavations Dwellings and streets ! 
fields 
Trench type Area type 
Verdigris: Vf, Vx--| Severe: fre- Severe: fre- Severe: fre- Severe: fre- Severe: floods | Severe: fre- Severe: fre- 
quent quent quent quent more than quent quent 
flooding. flooding. flooding. flooding. once in 5 flooding. flooding. 
years. 
Welda: Wb, Wc..| Severe: mod- | Moderate Slight......... Moderate: Moderate: Moderate: Slight......... 
erately slow where slope moderate moderate silty clay 
permeability. is 2 to 6 shrink-swell shrink-swell loam. 
percent. potential; low potential. 
Slight on slopes Strength. 
less than 2 
percent. 
Woodson: Wd, Severe: very | Slight___._____ Severe: some-! Severe: high Severe: high | Severe: silty | Moderate: 
Wf, Wh. slow perme- what poorly shrink-swell shrink-swell clay below a somewhat 
ability. drained; silty potential; low potential. depth of 8 poorly 
clay below a strength. inches. drained. 
depth of 8 
inches. 


engineer, Kansas State Highway Commission, assisted in preparing the 


Engineering interpretations 


The estimated interpretations in table 7 are based on the 
engineering properties of soils shown in table 6, on test data 
for soils in this survey area and others nearby or adjoining, 
and on the experience of engineers and soil scientists with 
the soils of Anderson County. In table 7, ratings are used 
to summarize limitation or suitability of the soils for all 
listed purposes other than for highway location, ponds and 
reservoirs, embankments, and terraces and diversions. For 
these particular uses, table 7 lists those soil features not to 
be overlooked in planning, installation, and maintenance. 

Soil limitations are expressed as slight, moderate, and 
severe. Slight means soil properties generally favorable for 
the rated use, or in other words, limitations that are minor 
and easily overcome. Moderate means that some soil proper- 
ties are unfavorable but can be overcome or modified by 
special planning and design. Severe means soil properties so 
unfavorable and so difficult to correct or overcome that 
major soil reclamation, special design, or intensive main- 
tenance is required. 

Soil suitability is expressed as good, fair, and poor, which 
have, respectively, meanings approximately parallel to the 
terms slight, moderate, and severe. Following are explana- 
tions of some of the columns in table 7. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a septic 
tank into natural soil. The soil material from a depth of 18 
inches to 6 feet is evaluated. The soil properties considered 


1G. N. CLARK, soils engineer, and Herserr E. WoRLEY, soils research 


information in these columns. 


when dry or swells when wet. The extent of shrinking and 
swelling is influenced by the amount and kind of clay in the 
soil. Shrinking and swelling of soils may damage building 
foundations, roads, and other structures. Soils having a high 
shrink-swell potential are the most hazardous. 

Risk of corrosion, as used in table 6, pertains to potential 
soil-induced chemical action that dissolves or weakens steel 
or concrete. Rate of corrosion of steel is related to soil 
properties, such as drainage, texture, total acidity, and 
electrical conductivity of the soil material. Installations of 
steel that intersect soil boundaries or soil horizons are more 
susceptible to corrosion than installations entirely in one 
kind of soil or in one soil horizon. Risk of corrosion for con- 
crete is influenced mainly by the content of sodium or 
magnesium sulfate, but also by soil texture and acidity. A 
corrosivity rating of high means that there is a high prob- 
ability of damage, so that protective measures for steel and 
more resistant concrete should be used to reduce damage. 

Depth to a high water table is not rated in table 6. The 
seasonal water table in Lanton and Osage soils fluctuates 
to within a few inches of the soil surface during wet periods. 
In all other soils in Anderson County, it is more than 5 feet 
below the surface. In Dennis, Eram, Okemah, Summit, and 
Talihina soils the water table is perched within 2 or 3 feet 
of the soil surface between December and June. 

Flooding is common on Lanton, Osage, and Verdigris 
soils and occasionally on Leanna soils. Some depressional 
areas of Osage soils are inundated for as much as a month 
or two. 
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Soil features affecting— 


Highway Pond Embankments, Terraces, 
location ! reservoir dikes, diversions, and 
areas and levees waterways 
| 
Frequent flood- | Frequent Fair compac- Frequent 
ing; nearly flooding; tion charac- flooding; 
level. nearly level. teristics; me- nearly level. 


dium to low 


shear 
strength. 
Erodible; 0 to 6 | 0 to 6 percent | Fair to good All features 
percent slopes. compaction favorable. 
slopes. characteris- 


tics; medium 
to low shear 
strength. 


0 to 3 percent 0 to 3 percent | Fair to poor Silty clay at a 


slopes; poor slopes. compaction depth of 8 

workability. characteris- inches; 
tics; medium somewhat 
to low shear poorly 


strength ; 
high shrink- 
swell poten- 
tial. 


drained; very 
slow permea- 
bility. 


Dwellings, as rated in table 7, are no more than three 
stories high and are supported by foundation footings 
placed in undisturbed soil. The features that affect the 
rating of a soil for dwellings are those that relate to capacity 
to support load and resist settlement under load and those 
that relate to ease of excavation. Soil properties that affect 
capacity to support load are wetness, susceptibility to flood- 
ing, density, plasticity, texture, and shrink-swell potential. 
Those that affect excavation are wetness, slope, depth to 
bedrock, and content of stones and rocks. 

Sanitary landfill is a method of disposing of refuse either 
in excavated trenches or on the surface of the soil. The waste 
is spread in thin layers, compacted, and covered with soil 
throughout the disposal period. Landfill areas are subject 
to heavy vehicular traffic. Some soil properties that affect 
suitability for landfill are ease of excavation, hazard of 
polluting ground water, and trafficability. The best soils 
have moderately slow permeability, withstand heavy traffic, 
and are friable and easy to excavate. Unless otherwise stated, 
the ratings in table 7 apply only to a depth of about 6 feet. 
Limitation ratings of slight or moderate, therefore, may not 
be valid if trenches are to be much deeper than that. For some 
soils, reliable predictions can be made to a depth of 10 or 
15 feet, but regardless of that, every site should be inves- 
tigated before it is selected. 

Local roads and streets, as rated in table 7, have an all- 
weather surface expected to carry automobile traffic all 
year. They have a subgrade of underlying soil material; a 
base consisting of gravel, crushed rock, or soil material 
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inter pretations—Continued 


Degree and kind 
of limitation Suitability as source of 一 

for—Continued 

Sanitary 
landfill— Road 
Continued Topsoil subgrade ! Road fill? 
Cover material 
Good... Good---------- Fair: medium | Good. ........ 
Soil support. 

Fair: silty Fair: silty Fair: medium | Fair: fair 
clay loam clay loam soil support. Shear 
below ۵ below a depth strength. 
depth of 12 of 12 inches. 
inches. 

Poor: silty Fair: silty Poor: low Fair: fair 
clay at a clay at a soil support. shear 
depth of 8 depth of 8 strength 
inches. inches. 


are those that affect both absorption of effluent and con- 
struction and operation of the system. Properties that af- 
fect absorption are permeability, depth to water table or 
rock, and susceptibility to flooding. Slope is ۵ soil property 
that affects difficulty of layout and construction and also 
the risk of soil erosion, lateral seepage, and downslope flow of 
effluent. Large rocks or boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for bacteria 
to decompose the solids. A lagoon has a nearly level floor 
and sides, or embankments, of compacted soil material. 
It is assumed that the embankment is compacted to medium 
density and the pond is protected from flooding. Properties 
that affect the pond floor and the embankment are con- 
sidered. Those that affect the pond floor are permeability, 
organic-matter content, and slope. If the floor needs to be 
leveled, depth to bedrock is important. The soil properties 
that affect the embankment are the engineering properties 
of the embankment material as interpreted from the Unified 
soil classification and the content of stones, if any, that 
influences the ease of excavation and compaction of the 
embankment material. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet, as for example, ex- 
cavations for pipelines, sewer lines, phone and power trans- 
mission lines, basements, and open ditches. Desirable soil 
properties are good workability, moderate resistance to 
sloughing, gentle slopes, no rock outerops or big stones, and 
no flooding or high water table. 


TABLE 8.—Engineering 


SOIL SURVEY 
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[Tests performed by the State Highway Commission of Kansas in accordance with standard procedures of the 


Moisture density ! 
Report number Depth 
Maximum Optimum 
dry moisture 
density 
In درد‎ 783 Pet 
S72-Kans. 2-6-1 0-9 93 23 
S72-Kans. 2-6-4 20-28 96 22 
S72-Kans. 2-6-5 28-33 99 21 
S72-Kans. 2-8-1 0-7 97 18 
S72-Kans. 2-8-2 7-11 95 24 
872-1005. 2-8-6 38-56 95 24 
S71-Kans. 2-5-2 9-17 102 18 ; 
S71-Kans. 2-5-5 45-63 102 18 | 
S72-Kans. 2-7-1 0-9 91 22 
S72-Kans. 2-7-4 22-31 93 25 
872-1006. 2-7-7 47-60 97 23 
872-Kans. 2-0-1 0-8 92 22 
S72-Kans. 2-9-2 12-19 93 25 
S72-Kans. 2-9-3 68-84 102 20 


Parent material 


Clay shale------------------ 


Weathered old clay alluvium__ 


Silty alluvium_-------------- 


Residuum or colluvium weath- 
ered from shaly clay. 


Residuum or colluvium weath- 
ered from clay or soft clay 
shale. 


Soil name and location 


Eram silty clay loam: 
2,100 feet N. and 550 feet W. of the SE. cor- 
ner of sec. 13, T. 23 S., R. 19 E. (Modal) 


Kenoma silt loam: 
1,750 feet E. and 550 feet N. of the SW. 
corner of sec. 32, T. 22 S., R. 20 E. 
(Modal) 


Lanton silty clay loam: 
2,800 feet E. and 650 feet S. of the NW. 
corner of sec. 5, T. 20 S., R. 20 E. (Modal) 


Okemah silt loam: 
1,425 feet N. and 700 feet W. of the SE. 
corner of sec. 13, T. 23 S., R. 19 E. 
(Modal) 


Summit silty clay loam: 
1,000 feet W. and 200 feet S. of the NE. 
corner of sec. 25, T. 20 S., R. 19 E. (Non- 


modal—B21t horizon low in clay content). 


t Based on AASHTO Designation T99-61, Method A, with the following variations: (1) all material is oven dried at 280°F.; (2) all material is 
crushed in a laboratory crusher after drying; and (3) no time is allowed for dispersion of moisture after mixing with the soil material. 
2 Mechanical analysis is according to the AASHTO Designation T 88-57 with the following variations: (1) all material is oven dried at 230°F. 
and crushed in a laboratory crusher; (2) the sample is not soaked prior to dispersion; (3) sodium silicate is used as the dispersing agent; and (4 


dispersing time, in minutes, is established by dividing the plasticity index value by 2; the maximum time is 15 minutes, and the minimum time is 
1 minute. Results by this procedure frequently may differ somewhat from results that would have been obtained by the soil survey procedure of the 


turbed soil that affect construction and maintenance of 
highways. The soil features given in table 7, favorable as 
well as unfavorable, are the chief ones that affect the loca- 
tion of highways. The organic surface layer of the soil is 
considered to have been removed. 

Sand and gravel is used in great quantities in many kinds 
of construction. A soil rated as a good or fair source of sand 
or gravel generally has a layer at least 3 feet thick, the top 
of which is within a depth of 6 feet. The ratings do not take 
into account thickness of overburden, location of the water 
table, or other factors that affect mining of the materials, 
and neither do they indicate quality of the deposit. Only 
Olpe soils are rated as a potential source of sand and gravel 
in Anderson County. 

Topsoil is used for topdressing an arca where vegetation 
is to be established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil ma- 
terial, as in preparing a seedbed; the natural fertility of the 
material, or the response of plants when fertilizer is applied; 
and absence of substances toxic to plants. Texture of the 
soil material and its content of stone fragments are charac- 
teristics that affect suitability. Also considered in the ratings 
is damage that will result at the area from which topsoil is 
taken. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable as pond reservoir areas have low 


stabilized with lime or cement; and a flexible or rigid sur- 
face, commonly asphalt or concrete. These roads are graded 
to shed water and have ordinary provisions for drainage. 
They are built mainly from soil at hand, and most cuts and 
fills are less than 6 feet deep. 

Soil properties that most affect design and construction 
of roads and streets are load-supporting capacity and sta- 
bility of the subgrade, and the workability and quantity of 
cut and fill material available. The AASHTO and Unified 
classifications of the soil material, and also the shrink-swell 
potential, indicate traffic-supporting capacity. Wetness and 
flooding affect stability of the material. Slope, depth to 
hard rock, content of stones and rocks, and wetness affect 
ease of excavation and amount of cut and fill needed to reach 
an even grade. 

Road fill is soil material used in embankments for roads. 
The suitability ratings reflect the predicted performance of 
soil after it has been placed in an embankment that has 
been properly compacted and provided with adequate 
drainage and the ease of excavating the material at borrow 
areas. 

Road subgrade, or the upper part of road fill, is the soil 
material used to form the base upon which the roadway is 
built. The ratings given in table 7 are based on the qualities 
of disturbed soil material borrowed for this use. 

Highway location is influenced by features of the undis- 
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test data 
American Association of State Highway and Transportation Officials (AASHTO) except as stated in footnotes 2 and 3] 
Mechanical analysis ? Classification 
Percentage less than 3 inches Percentage smaller than— Liquid | Plasticity 
passing sieve— limit index 
AASHTO ? Unified 4 
No. 10 No. 40 No. 200 0.05 mm 0.02 mm | 0.005 mm | 0.002 mm 
(2.0mm) | (0.42 mm) | (0.074 mm) 
Pei 

100 99 94 88 01 32 21 46 16 | A-7-5(12) ML 
100 99 95 91 76 57 45 54 25 | A-7-6(17) MH-CH 
100 98 92 88 73 51 39 54 27 | A-7-6(18) CH 
100 97 93 87 52 21 13 86 10 | A-4(8) CL-ML 
100 99 97 95 76 46 40 50 26 | A-7-6(16) CL 
100 98 95 92 80 60 52 81 57 | A-7-6(20) CH 
100 100 98 96 85 47 32 45 21 | A-7-6(13) CL 
100 100 99 98 88 50 37 48 25 | A-7-6(16) CL 
100 98 94 91 67 34 21 4 16 | A-7-5(12) ML 
100 99 98 96 86 62 53 70 44 | A-7-6(20) CH 
100 99 98 95 83 59 48 64 38 | A-7-6(20) CH 
100 98 91 86 67 43 30 59 29 | A-7-5(19) MH-CH 
100 97 87 82 67 46 33 62 34 | A-7-6(20) CH 
100 100 98 97 95 77 51 61 34 | A-7-6(20) CH 


Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is analyzed by the hydrometer method, and the various grain-size 
fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, 
the fine material is analyzed by the pipette method, and the material coarser than 2 millimeters in diameter is excluded from calculations of grain- 
size fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soils. 


earthwork. If a soil material is compacted at successively 
higher moisture content, assuming that the compactive 
effort remains constant, the density of the compacted ma- 
terial increases until the optimum moisture content is reached. 
After that, density decreases with increase in moisture con- 
tent. The highest dry density obtained in the compactive 
test is termed maximum dry density. As a rule, maximum 
strength of earthwork is obtained if the soil is compacted 
to the maximum dry density. 

Tests to determine liquid limit and plastic limit measure 
the effect of water on the consistence of soil material, as is 
explained for table 6. 


Formation and Classification of Soils 


This section tells how the factors of soil formation have 
affected the soils in Anderson County. It also explains the 
system of soil classification currently used and classifies 
each soil series in the county according to that system. 


Factors of Soil Formation 


Soil forms through soil-forming processes acting on de- 
posited or accumulated geologic material. The characteristics 
of the soil at any given point are determined by (1) the 


3 Based on AASHTO Designation M145-49. 
4 ASTM Stand. 0 2487-69 (2). 


seepage, which is related to their permeability and depth to 
fractured or permeable bedrock or other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage and piping and has favorable 
stability, shrink-swell potential, shear strength, and com- 
pactibility. Stones and organic material in a soil are among 
factors that are unfavorable. 

Terraces and diversions are embankments or ridges con- 
structed across the slope to intercept runoff so that it soaks 
into the soil or flows slowly to a prepared outlet. Features 
that affect suitability of a soil for terraces are uniformity and 
steepness of slope; depth to bedrock or other unfavorable 
material; stones; permeability; and resistance to water 
erosion, soil slipping, and soil blowing. A soil suitable for 
these structures provides outlets for runoff and is not 
difficult to vegetate. 


Soil test data 


Table 8 contains engineering test data for some of the 
major soil series in Anderson County. These tests were 
made to help evaluate the soils for engineering purposes. 
The engineering classifications given are based on data ob- 
tained by mechanical analyses and by tests to determine 
liquid limits and plastic limits. The mechanical analyses 
were made by combined sieve and hydrometer methods. 

Compaction, or moisture-density, data are important in 
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shale. These soils have a loamy surface layer and a loamy or 
clayey subsoil. Depth to parent material and bedrock varies. 
For example, depth to shale ranges from 4 to 20 inches in 
Talihina soils and from 20 to 40 inches in Dram soils and is 
more than 40 inches in Dennis and Summit soils. 

The residuum derived from shale restricts the downward 
movement of water. The soils formed in this material are 
more clayey than other soils. The slow movement of the 
water is shown by mottled olive and gray colors in the lower 
part of the subsoil and in the substratum. This slow move- 
ment is evident in Summit and Okemah soils. 

The shale ranges in reaction from neutral to moderately 
alkaline. The soils formed in material weathered from shale 
are generally acid in the upper part and neutral in the lower 
part of the substratum. À few areas of alkaline soils are in 
the county, but they are very minor in extent and are in- 
cluded among the Eram soils because all other characteris- 
tics are similar. 

Catoosa, Clareson, and Lula soils formed in material 
weathered from limestone. These soils are loamy and friable. 
Depth to bedrock varies. In some places, for example, in 
the Spring Hill Limestone Formation north of Garnett, 
limestone bedrock is 25 feet thick, but in others all or part 
of it has been removed by erosion. The soils formed from the 
limestone have unique characteristics in this survey area. 
Water moves more freely through the profile. Therefore, 
the reddish soils of the county dry more quickly than other 
soils. Also, tillage, cultivation, and harvesting generally 
start earlier following a rain than on the other soils. 

Woodson and Kenoma soils formed in old clayey alluvial 
deposits. Woodson soils occupy the broad clayey flats mostly 
in the western part of the county. Kenoma soils occupy the 
undulating areas of the southern part of the county. These 
old clay beds contain interspersed pockets of waterworn 
chert pebbles. Throughout the undulating areas are hum- 
mocks or hills and rounded knolls. These knolls are capped 
with beds of waterworn chert gravel 1 to 20 feet thick. 
Olpe soils formed in these beds. These soils and the chert 
beds are on the highest landscape positions in Anderson 
County. 

The more recent alluvium filled the stream valleys. Osage 
soils formed in the more clayey alluvial sediment. Lanton 
soils along Pottawatomie Creek have a high fluctuating 
water table. Verdigris soils, which are on flood plains, re- 
ceive recent deposits in many places. Most areas of deposi- 
tion show up as lighter colored material when tilled. Mason 
soils formed in alluvium on the higher, rarely flooded stream 
terraces. 

Welda soils formed in loess on high terraces and upland 
slopes. These silty deposits are mostly along the eastern side 
of the South Fork of Pottawatomie Creek. 

Erosion and the material deposited throughout the county 
greatly influenced the relationship of the soil to the geology 
of the area. Pennsylvanian age rock was laid down in shal- 
low water or along beaches when most of eastern Kansas 
was a sea. Tilting changed the lay of most of the formations. 
The tilt is northwest. Erosion removed parts of many for- 
mations. 

Erosion and the resistance to erosion of some limestone 
formations contributed much to the present topography. 
Erosion removed large amounts of rock, leaving areas 
where the limestone was more resistant and giving rise 
to the escarpments crossing the county and the isolated 
knolls, hills, and limestone-capped ridges. The highest 


physical and mineralogical composition of the parent ma- 
terial, (2) the climate under which the soil material has 
accumulated and existed since accumulation, (3) the plant 
and animal life on and in the soil, (4) the relief, or lay of the 
land, and (5) the length of time the forces of soil formation 
have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent ma- 
terial that has accumulated through the weathering of rocks 
and slowly change it to a natural body that has genetically 
related horizons. The effects of climate and plant and animal 
life are conditioned by relief. The parent material also 
affects the kind of soil profile that forms and, in extreme 
cases, determines it almost entirely. Finally, time is needed 
for changing the parent material into a soil profile. It may 
be much or little, but some time is always required for 
differentiation of soil horizons. Generally, a long time is 
required for the formation of distinct horizons. 

The factors of soil formation are so closely interrelated in 
their effects on the soil that few generalizations can be made 
regarding the effect of any one factor unless conditions are 
specified for the other four. Many of the processes of soil 
formation are unknown. 


Parent material 


Parent material is the horizon of weathered rock or partly 
weathered material from which soils form. Weathering of 
rock takes place through the processes of freezing and thaw- 
ing, abrasion, and soil blowing; water and glaciers acting 
on the soil; and chemical processes. Parent material affects 
the texture, structure, color, natural fertility, and many 
other properties of the soil. Soils differ partly because of dif- 
ferences in parent material. The texture of the parent 
material, which determines the rate of the downward move- 
ment of water, greatly influences soil formation. The com- 
position of the geologic material largely determines the 
mineralogical composition of the soil and hence its natural 
chemieal fertility. This material is the chief source of all 
plant nutrient elements except nitrogen (6). 

In Anderson County the soils formed in material derived 
from Pennsylvanian age limestone, sandstone, and shale 
and from loess, old alluvium, and recent alluvium (fig. 9). 
Most of the bedrock represents sediment deposited in marine 
and marine-nonmarine, or mixed, environments. The forma- 
tions of Pennsylvanian age rock from which the soils of 
Anderson County formed range from the Dennis Limestone 
in the southeast corner of the county to a member of the 
Oread Limestone Formation in the northwest corner of 
the county (12, 8). Rocks in this part of Kansas tilt to the 
northwest about 20 feet per mile (13). 

Although discontinuous, local in nature, and of small 
displacement, the Chesapeake Fault tending northwest 
across Anderson County alters the rock stricture (11). 
The rock formations, faults, fractures, and parent material 
not only affect the soils that form, but also have an important 
effect on the quantity and quality of the water supply, pos- 
sible outlets for pollution, sources of supply of salts, and 
water seeps on hillsides. 

Collinsville soils formed in material weathered from the 
sandstone bedrock in the northwestern and southeastern 
parts of the county. The sand in the loamy soil material of 
Collinsville soils is derived from the weathered sandstone. 

Dennis, Eram, Okemah, Summit, and Talihina soils 
formed in residuum and colluvium weathered mostly from 
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Figure 9.—Pattern of soils and parent material on landscape. 


soil and carried downward and form a horizon of enrichment 
or are carried out of the profile. The translocation of clay 
is partly caused by the downward movement of water. 

The amount of water that percolates downward through 
the soil depends not only on rainfall, temperature, humidity, 
and soil material, but also on relief, or lay of the land. For 
example, Lanton soils, on the flood plains along local 
streams, receive extra water and deposition from runoff and 
flooding and have excess subsoil moisture from a water table 
that fluctuates to within a few inches of the surface. 

More information about precipitation and temperature 
in Anderson County is given in the section “Climate.” 


Plant and animal life 


Two important functions of plants and animals in the 
soil-forming process are furnishing organic matter to the 
soil and mixing the soil by transporting soil and plant 
nutrients from one layer to another. Trunks, stems, leaves, 
and roots of plants are the chief sources of organic matter. 
This organic matter creates a more favorable environment 
for biological activity within the soil by providing food for 
micro-organisms. Animal life, consisting of bacteria, fungi, 
and other organisms, aids in weathering rock and in de- 
composing organic matter. These organisms influence the 


limestone-capped ridges are covered with beds of waterworn 
chert. The broad flats in the western part of the county 6 
below the hills to the west and also below the limestone- 
capped areas to the east of Garnett. 


Climate 


Climate influences both the physical and chemical proc- 
esses of weathering and the biological forces at work in the 
soil material. If the supply of moisture is adequate, the soil- 
forming processes become more active as the soil temperature 
increases. They are limited by either inadequate or excess 
moisture. 

The soils of Anderson County formed under a moist, 
humid to subhumid climate. Summers are hot, and winters 
are moderately cold. The average annual precipitation is 
38 inches. The climate significantly affects soil formation. 

Temperature affects the decomposition of organic matter, 
the growth of organisms, and the rate of chemical reaction 
in soils. The moderate amount of precipitation in Anderson 
County influences the growth of tall prairie grasses. The 
downward movement of water is one of the main factors in 
the transformation of the parent material into a soil that 
has distinct horizons. ۵8 water moves downward through 
the soil, calcium carbonate and salts are leached from the 
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to one another and to the whole environment, and to develop 
principles that help us to understand their behavior and 
their response to manipulation. First through classification, 
and then through use of soil maps, we can apply our knowl- 
edge of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those used 
in detailed soil surveys, allow us to organize and apply 
knowledge about soils in managing farms, fields, and wood- 
lands; in developing rural areas; in engineering work; and 
in many other ways. Soils are placed in broad classes to 
facilitate study and comparison in large areas, such as coun- 
tries and continents. 

The system of soil classification currently used was adopted 
by the National Cooperative Soil Survey in 1965. Because 
this system is under continual study readers interested in 
developments of the current system should search the latest 
literature available. 

The current system of classification has six categories. Be- 
ginning with the broadest, these categories are order, sub- 
order, great group, subgroup, family, and series. In this 
systern the criteria used as a basis for classification are soil 
properties that are observable and measurable. The proper- 
ties are chosen, however, so that the soils of similar genesis, 
or mode of origin, are grouped. The same property or sub- 
divisions of this property may be used in several different 
categories. In table 9, the soil series of Anderson County 
are placed in four categories of the current system. Classes 
of the current system are briefly defined in the following 
paragraphs. 

ORDER. Ten soils orders are recognized. The properties 
used to differentiate among soil orders are those that tend 
to give broad climatic groupings of soils. Three exceptions 
to this are the Entisols, Histosols, and Vertisols, which occur 
in many different climates. Each order is identified by a word 
of three of four syllables ending in sol (Moll-i-sol). 

SUBORDER. Each order is divided into suborders that are 
based on those soil characteristics that, seem to produce 
classes with the greatest genetic similarity. The suborders 
are more narrowly defined than the orders. The soil proper- 
ties used to separate suborders are mainly those that reflect 
either the presence or absence of a shallow water table; soil 
climate; the accumulation of clay, iron, or organic carbon 
in the upper part of the solum; cracking of soils caused by a 
decrease in soil moisture; and fine stratification. Each sub- 
order is identified by a word of two syllables. The last 
syllable indicates the order. An example is Aquoll (Aqu, 
meaning water or wet, and oll, from Mollisol). 

Great GROUP. Each suborder is divided into great groups 
on the basis of uniformity in the kinds and sequence of soil 
horizons and features. The horizons used to make separations 
are those in which clay, carbonates, and other constituents 
have accumulated or have been removed and those that have 
pans that interfere with growth of roots, movement of 
water, or both. Among the features used are soil acidity, 
soil climate, soil composition, and soil color. Each great 
group is identified by a word of three or four syllables; a 
prefix is added to the name of the suborder. An example is 
Haplaquoll (Hapl, meaning simple horizons, aqu for wetness 
or water, and oll, from Mollisols). 

SUBGROUP. Each great group is divided into subgroups, 
one representing the central (typic) segment of the group, 
and others called intergrades, which have properties of the 
group and also one or more properties of another great 
group, suborder, or order. Other subgroups may have soil 


chemical, physical, and biological processes that strongly 
affect soil formation. Earthworms feed on organic matter 
and make channels, and in this way they thoroughly mix 
the soil in which they live. Burrowing animals affect soil 
formation mainly by mixing soil horizons. They also bring 
fresh material into the surface horizons. 

Most soils in Anderson County formed under tall prairie 
grasses. These grasses add د‎ great deal of organic matter 
to the soil, darken the surface layer, and strengthen soil 
structure. Welda soils formed under a cover of deciduous 
trees and a sparse stand of native grass. The surface layer 
of this soil is light brownish gray and very strongly acid. 

Man has a great effect on the formation of soil. Manage- 
ment that controls erosion is changing the relief, or lay of 
the land, and the surface and subsurface drainage pattern. 
Erosion and earthmoving in some locations have removed 
the developed upper layer of the soil, the part containing 
the highest amount of organic matter and nutrients, and 
exposed the subsoil and substratum, both of which in many 
areas are deficient in plant nutrients. In this way, man has 
offset the normal processes of soil formation (7). 


Relief 


Relief, or lay of the land, influences soil formation through 
its effect on the amount of water retained, erosion, the direc- 
tion that material in suspension or solution is moved, and 
plant cover. The amount of water that moves into the soil 
depends partly on topography. In the steeper areas the con- 
tinued removal of surface soil and the loss of water through 
runoff slow down the processes of soil formation. The soils 
in nearly level and depressed areas receive the same amount 
of precipitation annually as the soils on steeper slopes, but 
they also receive the runoff and deposition from the sloping 
areas. Consequently, these soils generally show stronger 
evidence of soil formation than those in the sloping areas 
and are darkened to a greater depth. For example, Talihina 
soils, which are on the steeper upper side slopes, are shallow, 
and Summit soils, which are on the less steep lower side 
slopes, are deep. 

Time 

Time is required for soil formation. The length of time 
required depends mainly on the other factors of soil forma- 
tion. Soils form slowly in a dry climate and under sparse 
vegetation and much more rapidly in a moist climate and 
under dense vegetation. Water moves through the soil 
profile and, gradually, soluble matter and fine particles are 
leached from the surface layer and deposited in the subsoil. 
The amount of leaching depends on how much time has 
elapsed and the amount of water that penetrates the soil. 
The continual loss of surface soil through erosion removes 
the material affected by soil-forming processes and exposes 
the material that is little altered by these processes. For 
example, Woodson soils in the nearly level and gently sloping 
areas have been exposed to soil-forming processes for thou- 
sands of years; consequently, they are deep and show strong 
evidence of soil formation. The younger Talihina soils in 
the steeper areas are shallow and show less evidence of soil 
formation. 


Classification of the Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us to 
assemble knowledge about the soils, to see their relationship 
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TABLE 9-6 011 series classification 


Subgroup Order 
ieee ee eee Typic Argiudollis___.__________| Mollisols. 
Se Typic Argiudoils______________| Mollisols. 
PE E ents Lithic Hapludolls___.____....._| Mollisols. 
po Aquic Paleudolls- _____________| Mollisols. 
NOE Aquic Argiudolls- .............| Mollisols. 

Vertie Argiudolls-------------- Mollisols. 

Cumulic Haplaqtuolls---------- Mollisols. 

-| Typie Argialbolls_.._.--------- Mollisols. 

-| Typic Argiudolls-------------- Mollisols. 

EE Typic 31786060118 اا‎ Mollisols. 

Vertie Àrgiaquolls...... À Mollisols. 

DE Aquic Paleudolls- .............| Mollisols. 

SE Typic Paleudolls..............| Mollisols. 

ne =b Vertie Haplaquolls_...._-..-..| Mollisols. 

os دم‎ Vertie Argiudolls_________..___| Mollisols. 

人 Aquic Hapludolis______-_------| Mollisols. 

Cumulic Hapludolls. ...........| Mollisols.‏ ا 
E Typic 1180108118 1 Alfisols.‏ 

— Abruptic Argiaquolls. ..........| Mollisols. 


Fine-silty, mixed, thermic__.......---------- 
Clayey-skeletal, mixed, thermic._-._---------- 
Loamy, siliceous, thermic- ------------------ 
Fine, mixed, thermic- ---------------------- 
Fine, mixed, thermic- ---------------------- 


Fine-silty, mixed, thermic- ------------------ 


Fine, mixed, thermic- ---------------------- 
Clayey-skeletal, montmorillonitic,, thermic.  - - 
Fine, montmorillonitic, thermic- ------------- 
Fine, montmorillonitic, thermic- ~- ---------- 
Clayey, mixed, thermic, shallow. ------------ 
Fine-silty, mixed, thermic------------------- 
Fine, montmorillonitic, mesic__...----------- 
Fine, mixed, thermic uuu 


Series 


Family 


Fine, montmorillonitic, thermic 
Fine-silty, mixed, thermic----- 
Fine, mixed, thermic......... 
Fine-silty, mixed, thermic----------------- 


———Á—— Fine, montmorillonitie, 6 


1 The Dennis soils are taxadjuncts to the Dennis series. They are not so deep over shale as is typieal for the series. This difference, however, 


Some were established along the railroads built in the early 
1870's. At one time three railroads junctioned at Garnett— 
the Atchison Topeka and Santa Fe, the Missouri Pacific, 
and the Kansas, Nebraska, and Dakota. The Kansas, 
Nebraska, and Dakota has since been abandoned. The 
Missouri-Kansas-Texas Railroad crosses the southeast cor- 
ner of the county near Kincaid and Selma. 

In 1887, according to records in the county clerk's office, 
the population of the county was 13,192. By 1933, it had 
decreased to 12,782. By 1971, the population had decreased 
to a low of 8,483, of which about 60 percent was rural. 


Climate ° 


The climate of Anderson County is typically continental, 
as would be expected from the location of the county in the 
interior of a large land mass in the middle latitudes. This 
climate is characterized by large diurnal and annual varia- 
tions in temperature. This feature of the climate applies 
to all of Kansas and to much of the area between the Rockies 
to the west and the Appalachian Mountains to the east. 

Anderson County lies on the border between humid and 
subhumid climates, according to Thornthwaite (14). In 
regions that border humid and subhumid climates, precipita- 
tion exceeds evapotranspiration and the surplus becomes 
runoff and ground-water recharge. A moist subsoil is evident. 
Anderson County is far enough east to be out of the rain 
shadow of the Rocky Mountains. Moisture-laden air currents 
from the Gulf of Mexico frequent east-central and south- 
eastern Kansas, making it the wettest part of the State (^). 

Climatological records were kept at the weather station 
in Garnett from 1906 to 1914. Precipitation data have been 
recorded since 1918, and temperature data since 1950. 

Precipitation totals for the year in Anderson County 
average 42 inches. Almost 70 percent of this annual total 


* By L. Dean BARK, climatologist, Kansas Agricultural Experiment 
Station, Manhattan, Kans. 


does not alter use or management. 


properties unlike those of any other group, suborder, or 
order. Each subgroup is identified by the name of the great 
group preceded by one or more adjectives. An example 1s 
Typic Haplaquolls (a typical Haplaquoll). 

FAMILY. Soil families are established within a subgroup 
primarily on the basis of properties important to the growth 
of plants or to the behavior of soils when used for engi- 
neering. Among the properties considered are texture, min- 
eralogy, reaction, soil temperature, permeability, soil depth, 
and consistence. À family name is the subgroup name pre- 
ceded by a series of adjectives. The adjectives are the class 
names for texture and mineralogy, for example, that are 
used as family differentiae (see table 9). An example is the 
fine-silty, mixed, thermic family of Cumulie Haplaquolls. 

Two soil orders are recognized in Anderson County: 
Mollisols and Alfisols. 

Mollisols are mineral soils that have a thick, dark colored 
surface layer containing colloids dominated by bivalent cat- 
ions. They do not have features that reflect soil mixing 
caused by shrinking and swelling. 

Alfisols are mineral soils that have horizons of clay ac- 
cumulation. Unlike Mollisols, they lack the dark colored 
horizon dominated by bivalent cations. The base saturation 
of the lower horizons, however, is moderate to high. 


Environmental Factors Affecting 


Soil Use 


The first settlement in Anderson County, in 1854, was 
along Pottawatomie Creek near Greeley. Other settlements 
along the South Fork of Pottawatomie Creek established 
timber claims. 

Anderson County was organized in 1855 (10). Shannon, 
the first county seat, was located about 1 mile south of the 
present site of Garnett. Garnett was founded in 1857. A 
vote by the county residents moved the county seat to 
Garnett. Greeley, in the northeast corner of the county, is 
the oldest town. A number of other towns were established. 


SOIL SURVEY 


In winter, from December through February, the tempera- 
ture averages 34°. In summer, warm temperatures necessary 
for plant growth continue from late in April to early in 
October. The average growing season, or the period between 
freeze in spring and fall, is 195 days. The probabilities of 
the first freeze in spring and the last in fall are given in 
table 11 (4). 

The prevailing wind direction is usually southerly, but 
is northerly in January and February. Winds in east-central 
Kansas are generally lighter than those in the western part 
of the State. The greatest wind velocities occur in spring. . 

Tornadoes and severe windstorms occur occasionally in 
Anderson County. This area of Kansas is near the region 
of maximum tornado occurrence, which is in east-central 
Oklahoma. These storms are generally local in extent and of 
short duration so that the risk of damage is small. Hail occurs 
during the warmest part of the year, but is infrequent and 
of local extent. Anderson County is in the part of Kansas 
with minimal hail risk. 

Droughts are not uncommon in east-central Kansas. For 
the period 1931 to 1968, droughts, classified as mild, mod- 
erate, and severe, or extreme, were recorded during 163 
months (8). Severe or extreme drought periods occurred in 
69 months, or 15 percent of the total period. This figure is 
high because the period for the study was selected to com- 
pare the droughts of the 30’s and 50’s. A longer period of 
study would reduce this percentage. The period from 1952 
to 1957 had severe and extreme ratings for 36 months, mak- 
ing it the worst drought period on record. 


Water Supply 


Dug or drilled wells supply only a limited amount of 
water for domestic use on farms. Underground sources are 
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falls in the April through September growing season. Meas- 
urable amounts of precipitation occur on an average of 89 
days per year. In both May and June, rain falls on 11 days, 
which is the highest average number of rainy days per 
month. Precipitation amounts on a majority of the rainy 
days are very low. On more than 50 percent of the rainy 
days, the amount is less than 0.25 inch. On only about 13 
percent of the days, it is more than 1 inch. The 12 days with 
the greatest precipitation totals contribute 50 percent to 
. the annual total. The rest is spread over 77 days. These 
statistics show that a dry spell of 2 or 3 weeks between a 
period of significant showers is common. These dry spells 
can produce stress conditions in cultivated crops, native 
pastures, and meadows. 

Most of the annual precipitation total comes from con- 
vective shower activity. Thunderstorms move across the 
county during all hours of the day. Rain is only slightly less 
frequent during the day than it is at night. The large number 
of rainy days each year and the fact that about 50 percent 
of them oceur during the normal outdoor work period from 
6 a.m. to 6 p.m. can be a deterrent to fieldwork. 

Snowfall is light in eastern Kansas. Anderson County 
averages about 18 inches of snow per year. Snowfall is most 
frequent in January and February, but is also frequent in 
March and December. The snow cover from a particular 
storm seldom remains on the ground over 1 or 2 days. On 
the average, fewer than 20 days of the year have snow cover. 
Blizzards are infrequent and of short duration. 

Temperature ranges are large in a continental climate. 
Annual extremes are generally from near 0۳1. to above 
100°. These extremes are of short duration and do not have 
a great importance to the overall climate. The average 
temperature shown in table 10 illustrates the somewhat short 
transition seasons of spring and fall that occur in Kansas. 


TABLE 10.—Temperature and precipitation data 
{Data from records kept at Garnett, Kans.] 


Temperature Precipitation 
Two years in 10 will have One year in 10 
about 4 days with— will have— 
Month 
Average Average Average Average 
daily daily Maximum | Minimum total š snowfall š 
maximum! | minimum! | temperature | temperature Totals Totals 
equal to | equal to less greater 
or higher |  orlower than— than— 
than— than—* 
°F °F °F ° F Inches Inches Inches Inches 
January__-----.-------- 41.3 20.2 59 0 ,35 .19 5.3 
February.-.------------ 47.3 25.0 64 9 1.34 .21 2.28 3.4 
March... 56.3 82.3 77 15 2.81 .83 4.97 3.6 
ABEL eet RSS 69.7 44.8 84 30 4.26 2.11 8.67 .2 
May-------------------- 78.5 54.5 90 42 4.83 1.86 8.98 0 
JURE 2 86.3 63.5 96 54 5.75 1.04 10.07 0 
E nanain 91.1 67 .2 101 58 4.90 .65 10.32 0 
August. 90.4 67.8 100 56 4.38 .72 8.08 0 
September______________ 82.2 58.0 95 46 5.26 äi 10.94 0 
October. __ 71.5 47.5 85 33 3.46 .28 8.54 0 
Novembėr-------------- 56.1 34.6 72 | 20 1.72 .16 6.87 7 
December. 44.2 25.2 62 | 8 1.63 .33 3.12 4.5 
Weal esc en Lens 67.9 44.9 4102 5 —4 41.69 27.38 51.03 17.7 
1 1951-73. 4 Average annual highest temperature, 1951-73. 
2 1953-73. 5 Average annual lowest temperature, 1951-73. 


3 1941-70. 
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TABLE 11.—Probabilities of last freezing temperatures in spring and first in fall 


Dates for given probability and temperature 


24° F or lower 28° F or lower 32° F or lower 


April 7 April 85 April 28 
April 2 April 10 April 23 
March 24 arch 31 April 13 
October 28 October 17 October 9 
November 1 October 22 October 13 
November 10 October 31 October 23 


About 31 percent of the acreage of Anderson County is in 
native grass and is used for range. Most of this land is non- 
arable or marginal for use as cropland. Native grass for hay 
is important for feeding locally, and some is shipped outside 
the area. 

In 1968 about 23,000 acres of Anderson County was 
wooded; 20,800 acres was classified as commercial and 
2,200 acres as noncommercial (9). The natural woodlands 
occur chiefly as narrow belts along the valleys of streams 
and on the sides of drainageways. The largest areas of hard- 
woods are along the Pottawatomie Creek and Sugar Creek 
drainageways. . 

The woodlands can be grouped into two broad forest-type 
groups. The Oak-Hickory group occurs on the sloping up- 
lands, and the Elm-Ash-Cottonwood group occurs on bottom 
land. Many of the elms have been destroyed in recent years 
by the spreading of Dutch elm disease. Black walnut is 
the most valuable species grown in the county. Disease, 
lightning, and poor trunk growth limit the production of 
quality sawtimber on soils of the uplands. 

Livestock and livestock products have always been s 
major source of income in Anderson County. In 3 
according to the Kansas State Board of Agriculture, there 
were 3,200 milk cows, 51,000 other cattle, 30,000 hogs, 1,200 
sheep and lambs, and 40,000 chickens. Many farmers are 
using the most modern techniques in the production of hogs, 
including the latest pollution abatement systems. Dairying is 
important in the county; there were 225 dairy farms re- 
ported in 1972. A number of cattlemen raise registered 
breeding stock. Raising new breeds and crossing with the 
exotic breeds have increased at a rapid rate. 


Industry and Natural Resources 


Although farming is the major enterprise in Anderson 
County, there are a number of manufacturing industries 
in the county. These industries are manufacturing church 
furniture, clothing, cheese, sheet metal, truss rafters, recrea- 
tional vehicle equipment, and other products. Most are in 
Garnett. An industrial welding firm is near Greeley. The 
buying, selling, and distributing of farm products are im- 
portant enterprises. 

Limestone was quarried extensively for railroad ballast 
north of Garnett in the early 1900's. At present limestone is 
crushed for road surfacing, for use in concrete, and for 
agricultural lime. Gravel used locally for road surfacing is 
obtained in limited amounts in the southern part of the 
county. 


20? F or lower 


November 8 
November 13 ` 
November 24 


Probability 


16? F or lower 


Spring: 
1 year in 10 later than------------- March 23 March 31 
2 years in 10 later than... March 17 March 25 
5 years in 10 later than------------ March 5 March 15 


Fall: 
1 year in 10 earlier than- ---------- 
2 years in 10 earlier than----------- 
5 years in 10 earlier than... 


November 17 
November 24 
December 5 


limited, except in the stream valleys. The main source of 
water for livestock is surface water impounded by dams and 
local streams. There are many spring-fed streams throughout 
the county. In the northern and western parts of the county, 
many rural residents are now served by rural water districts 
that pump water from reservoirs and from wells. 


Farming 


When Anderson County was founded, tall grasses covered 
the area. Hardwood trees covered many of the stream valleys. 
The Indians had grown corn in small patches mostly along 
streams. In the early 1850’s, the first settlers moved into the 
county. They raised corn, spring wheat, oats, and vegetables 
on small farms. They built stone fences in many places, a 
number of which are evident today. 

Cultivated crops were grown continuously on most of the 
cultivated land. Legumes were not grown extensively, only 
a small amount of fertilizer was used, and little effort was 
made to improve the soil or to protect it against erosion. Pas- 
tures were generally overgrazed. Because of this kind of 
farming, many of the soils were eroded and their supply of 
plant nutrients was depleted. 

The use of the soils has changed in the past 30 years, 
partly because of necessity and partly by choice. In 1944, 
the farmers and landowners organized the Anderson County 
Soil Conservation District. Many areas have been reseeded 
to tame grasses to control erosion. About 1,500 miles of 
terraces have been constructed to control erosion and runoff. 
Over 1,000 structures have been constructed to provide reser- 
voirs for water. Lime has been applied on most of the culti- 
vated land to reduce acidity. In recent years large amounts 
of commercial fertilizer have been used to increase pro- 
duction. 

In 1969, according to the Federal census, there were 921 
farms in the county and the average farm was more than 
402 acres in size. Almost half of the farmers own all the land 
they farm. Most farmers own enough equipment for tilling, 
planting, and harvesting. Much of the lime and fertilizer 
is applied by custom or commercial equipment. Many 
farmers have grain storage facilities on their farms. 

In 1972, according to the Kansas State Board of Agricul- 
ture, soybeans were planted on 22,000 acres, sorghum on 
22,000 acres, corn on 26,000 acres, and wheat on 18,000 acres. 
Harvested for hay was 12,100 acres of alfalfa and 23,600 
acres of native hay. Crop failures or near failures occur 
about once every 10 years. They oecurin years when rain- 
fall is low between June and September. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on land by 
Streams. 

Association, soil. À group of soils geographically associated in a 
characteristic repeating pattern and defined and delineated as 
a single mapping unit. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capac- 
ity, in inches, in a 60-inch profile or to a limiting layer is ex- 
pressed as— 


Inches 
Very Oa aaa e nuaa کوک ا‎ eege are 0 to 3 
LOWES Sê Se a e a لو بات‎ 3 to 6 
Moderate». saus ges ss l سسوم‎ e la 6 to 9 
icles SESE SE E More than 9 


Bedding. Plowing, grading, or otherwise elevating the surface of a 
level field into a series of broad beds, in order to leave shallow 
surface drains between the beds. 

Bedrock. The solid rock that underlies the soil and other unconsoli- 
dated material or that is exposed at the surface. 

Caleareous soil. A soil containing enough calcium carbonate (com- 
monly with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. A soil having 
measurable amounts of calcium carbonate or magnesium carbonate. 

Clay film. A thin coating of oriented clay on the surface of a soil 
aggregate or lining pores or root channels. Synonyms: clay coat, 
clay skin. 

Complex, soil. A mapping unit of two or more kinds of soil occurring 
in such an intricate pattern that they cannot be shown separately 
on a soil map at the selected scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable.—When moist, crushes easily under gentle pressure between 
thumb and forefinger and can be pressed together into a lump. 


Oil and gas were formerly obtained from shallow wells in 
parts of the county. The largest boom was in the early 
1920's when fields near Colony and Welda were brought into 
production. Production now is very limited. Natural gas 
storage, near Welda and Colony, is important in the county. 
'The natural gas is piped in and stored underground, in 
natural reservoirs, until needed. ۸ number of transporting 
pipelines eross the county. 


Transportation and Markets 


Except for a few areas, there are improved roads through- 
out the county. Most are graveled, and a few are hard 
surfaced. Two Federal highways and three State highways 
serve the county. U.S. Highway 59 passes through Garnett. 
U.S. Highway 169 joins U.S. Highway 59 near Garnett. 
Motor truck lines use all highways and hard-surfaced roads. 

The Atchison, Topeka, and Santa Fe Railroad passes 
through Garnett, Welda, and Colony. The Missouri Pacific 
passes through Greeley, Garnett, Mont Ida, and Westphalia. 
A line of the Missouri-Kansas-Texas passes through Kineaid 
and Selma. Regular bus service is available to Garnett from 
the north and the south. 

Markets for all farm products are readily available. Corn, 
wheat, and grain sorghum that are not fed to animals on the 
farm are sold to local elevators. Most of the soybeans are 
sold. Garnett, Greeley, Colony, Harris, Westphalia, and 
Kincaid have facilities for handling and storing grain, which 
is shipped by railroad and truck. Part of the hay 1s shipped 
by truek to Missouri, Arkansas, and Oklahoma. Most of the 
livestock is marketed outside the county. Much of the milk 
is sold to the local. cheese plant. Poultry and eggs are mar- 
keted locally and outside the county. 


Recreational Facilities 


This county has many groups and civic organizations that 
work to improve recreational facilities. Facilities for boating, 
fishing, swimming, hunting, and pienicking are available. 
Baseball and softball diamonds are in several communities. 
In Garnett, a bowling alley, a roller rink, a theater, and a 
youth center are available. Also in Garnett are ۵ park and 
Lake Garnett in the northern part of the city and another 
park and Crystal Lake in the southern part. In the north 
park are shelter houses, picnic facilities, campgrounds, a 
golf course, tennis courts, a swimming pool, a miniature 
golf eourse, an outdoor basketball practice area, a kiddy 
land area, lighted baseball and softball diamonds, a football 
field and stadium, a rifle range, nature trails, a community 
building, and fairgrounds. The south park has picnic facili- 
ties and play areas. 
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Fertility, soil. The quality that enables a soil to provide plant nutri- 
ents, in adequate amounts and in proper balance, for the growth 
of specified plants when light, moisture, temperature, tilth, and 
other growth factors are favorable. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and 
clay. 

First EE The normal flood plain of a stream, subject to frequent 
or occasional flooding. . 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. . 

Glacial till (geology). Unassorted, nonstratified glacial drift consisting 
of clay, silt, sand, and boulders transported and deposited by 
glacial 1ce. 

Glaciofluvial deposits (geology). Material moved by glaciers and 
subsequently sorted and deposited by streams flowing from the 
melting ice. The deposits are stratified and occur as kames, eskers, 
deltas, and outwash plains. u 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 milli- 
meters to 7.5 centimeters) in diameter. An individual piece is à 

ebble. 

Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flattened, up 
to 3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
having distinct characteristics produced by soil-forming processes. 
The major horizons of mineral soil are as follows: | 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter 
is mixed with the mineral material. Also, a plowed surface 
horizon most of which was originally part of a B horizon. ` 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result 
of the loss of silicate clay, iron, aluminum, or a combination 
of these. | 

B horizon.—The mineral horizon below an À horizon. The B horizon 
is in part a layer of change from the overlying A to the under- 
lying C horizon. The B horizon also has distinctive characteristics 
caused (1) by accumulation of clay, sesquioxides, humus, or ۵ 
combination of these; (2) by prismatic or blocky structure; 
(3) by redder or browner colors than those in the A horizon; or 
(4) by a combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated bed- 
rock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The 
material of a C horizon may be either like or unlike that from 
which the solum is presumed to have formed. If the material 
is known to differ from that in the solum the Roman numeral IT 
precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 
percent silt particles, and less than 52 percent sand particles. 
Loess. Fine grained material, dominantly of silt-sized particles, depos- 

ited by wind. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Microrelief. Small-scale, local differences in topography, including 
mounds, swales, or pits. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Moderately fine textured (moderately heavy textured) soil. Clay 
loam, sandy clay loam, and silty clay loam. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size measurements are of the 
diameter along the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters 
(about 0.6 inch). 

Parent material. The great variety of unconsolidated organic and 


Firm.—When moist, crushes under moderate pressure between thumb 
and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but can 
be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.— When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other 
material. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled erops or summer fallow. 

Cover crop. À close-growing erop grown primarily to improve and 
protect the soil between periods of regular crop production, or a 
crop grown between trees and vines in orchards and vineyards. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, 
as opposed to altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage outlets. Seven 
classes of natural soil drainage are recognized: 

Excessively drained.—W ater is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, 
rocky, or shallow. Some are steep. All are free of the mottling 
related to wetness. 

Somewhat excessively drained.— Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy 
&nd rapidly pervious. Some are shallow. Some are so steep that 
much of the water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.— Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for signifi- 
cant periods during most growing seasons. Well drained soils 
are commonly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—W ater is removed from the soil somewhat, 
slowly during some periods. Moderately well drained soils are 
wet for only a short time during the growing season, but peri- 
odically for long enough that most mesophytic crops are affected. 
They commonly have a slowly pervious layer within or directly 
below the solum, or periodically receive high rainfall, or both. 

Somewhat poorly drained.—W ater is removed slowly enough that the 
soil is wet for signifieant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high water table, 
additional water from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—W ater is removed so slowly that the soil is saturated 
periodically during the growing season or remains wet for long 
periods. Free water is commonly at or near the surface for long 
enough during the growing season that most mesophytie crops 
cannot be grown unless the soil is artificially drained. The soil 
is not continuously saturated in layers directly below plow 
depth. Poor drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the soil so slowly that 
free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are frequently ponded. 
Yet, where rainfall is high and nearly continuous, they can 
have moderate or high slope gradients, as for example in “hill- 
peats” and “climatic moors.” 

Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes as gravi- 
tational creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting.in the wearing away of 
mountains and the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic erosion, 
mainly as a result of the activities of man or other animals or 
of : catastrophe in nature, for example, fire, that exposes a bare 
surface. 
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Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature 
soil consists of the À and B horizons. Generally, the characteristics 
of the material in these horizons are unlike those of the underlying 
material, The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stripcropping. Growing crops in a systematic arrangement of strips 
or bands which provide vegetative barriers to wind and water 
erosion. 

Structure, soil, The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining 
aggregates. The principal forms of soil structure are—platy (lami- 
nated), prismatic (vertical axis of aggregates longer than horizon- 
tal), columnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the 
particles adhering without any regular cleavage, as in many 
hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, ranging in depth from 4 to 10 inches (10 to 
25 centimeters). Frequently designated as the “plow layer," or 
the “Ap horizon.” 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at à slight angle to the contour. The terrace 
intercepts surface runoff so that it can soak into the soil or flow 
slowly to a prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is maintained in 
permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is 
seldom subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles 
in a mass of soil. The basic textural classes, in order of increasing 
proportion of fine particles, are sand, loamy sand, sandy loam, 
loam, silt, silt loam, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, and sandy 
loam classes may be further divided by specifying “coarse,” 
“fine,” or “very fine.” 

Tilth, soil. The condition of the soil, especially the soil structure, as 
related to the growth of plants. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and stable 
structure. A soil in poor tilth is nonfriable, hard, nonaggregated, 
and difficult to till. 

Water table. The upper limit of the soil or underlying rock material 
that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An 
apparent water table is indicated by the level at which water 
stands in an uncased borehole after adequate time is allowed for 
adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, gener- 
ally beneath an impermeable layer. When this layer is penetrated, 
the water level rises in an uncased borchole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Well graded. Refers to a soil or soil material consisting of particles 
well distributed over a wide range in size or diameter. Such a soil 
normally can be easily increased in density and bearing properties 
by compaction. Contrasts with poorly graded soil. 


mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, 
or a block. 

Percolation. The downward movement of water through the soil. 

Permeability. The quality that enables the soil to transmit water or 
air, measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow 
(less than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow 
(0.2 to 0.6 inch), moderate (0.6 to 2.0 inches), moderately rapid 
(2.0 to 6.0 inches), rapid (6.0 to 20 inches), and very rapid (more 
than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil 
classification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into 
phases on the bases of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. These differ- 
ences are too small to justify separate series. 

Piping. Moving water forms subsurface tunnels or pipelike cavities in 
the soil. 

Plasticity index. The numerical difference between the liquid limit 
and the plastic limit; the range of moisture content within which 
the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Poorly graded. Refers to soil material consisting mainly of particles 
of nearly the same size. Because there is little difference in size of 
the particles, density can be increased only slightly by compaction. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


pH pH 
Extremely acid. ----- Below 4.5 Neutral_-------------- 6.6 to 7.3 
Very strongly acid....4.5 to 50 Mildly alkaline-------- 7.4 to 7.8 
Strongly acid. ....... 5.1 to 5.5 Moderately alkaline. ___7.9 to 8.4 
Medium acid-------- 5.6 to 6.0 Strongly alkaline------- 8.5 to 9.0 
Slightly acid--------- 6.1 to 6.5 Very strongly 
alkaline--------- 9.1 and higher 


Runoff. The precipitation discharged in stream channels from a drain- 
age area. The water that flows off the land surface without sinking 
in is called surface runoff; that which enters the ground before 
reaching surface streams is called ground-water runoff or seepage 
flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments from 
0.05 millimeter to 2.0 millimeters in diameter. Most sand grains 
consist of quartz. As a soil textural class, a soil that is 85 percent 
or more sand and not more than 10 percent clay. 

Shear strength. The resistance to sliding within the soil mass. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building 
foundations, and other structures. It can also damage plant roots. 

Soil. A natural, three-dimensional body at the earth's surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names 
&nd sizes of separates recognized in the United States are as 
follows: very coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand (0.5 to 0.25 
millimeter); fine sand (0.2 to 0.10 millimeter); very fine sand 
(0.10 to 0.05 millimeter); silt (0.005 to 0.002 millimeter); and 
clay (less than 0.002 millimeter). 
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Name 


Loamy Upland 
Shallow Flats 

Shallow Sandstone 
Loamy Upland 


Clay Upland 


Clay Upland 27 
Clay Upland 27 
Clay Upland 27 


Clay Upland 


Clay Upland 
Shallow Flats 


Clay Upland 


Clay Upland 


Clay Upland 
Loamy Lowland 
Clay Upland 
Clay Upland 


Clay Upland 


------ Loamy Upland 27 
Loamy Lowland 27 
Clay Lowland 26 
Loamy Upland 27 
Loamy Lowland 27 
Clay Lowland 26 


Loamy Upland 


Loamy Upland 
Clay Lowland 


Clay Upland 


Loamy Upland 


Loamy Upland 
Clay Upland 


Clay Upland 


Loamy Lowland 27 
Loamy Lowland 27 
Loamy Upland 27 
Loamy Upland 27 
Clay Upland 27 
Clay Upland 27 
Clay Upland 27 
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Catoosa 5311 loam, 0 to 3 percent slopes----- 
Clareson complex, 1 to 4 percent slopes------ 
Collinsville complex, 2 to 15 percent slopes- 
Dennis 5311 loam, 1 to 4 percent slopes------ 
Dennis silty clay loam, 1 to 4 percent 
slopes, eroded----------------------------- 


Eram silty clay loam, 1 to 4 percent slopes-- 
Eram silty clay loam, 4 to 7 percent slopes-- 
Eram soils, 1 to 4 percent slopes, eroded---- 
Eram soils, 4 to 7 percent slopes, eroded---- 


Eram-Clareson complex, 1 to 15 percent 
slopes------------------------------------- 
Eram soils------------------------------- 
Clareson soils--------------------------- 
Eram-Gullied land complex, 3 to 7 percent 
slopes-----------------------------4------- 
Eram-Talihina silty clay loams, 5 to 20 
percent slopes----------------------------- 
Eram-Verdigris complex, O to 8 percent 


Verdigris soils-------------------------- 
Kenoma 5311 loam, 1 to 4 percent slopes------ 
Kenoma soils, 1 to 4 percent slopes, eroded-- 
Kenoma-Olpe complex, 2 to 7 percent slopes--- 

Kenoma soils----------------------------- 

Olpe soils------------------------------- 
Lanton silty clay loam----------------------- 
Leanna silt loam----------------------------- 
Lula silt loam, 0 to 3 percent slopes-------- 
Mason silt loam------------------------------ 
Mayes silty clay loam------------------------ 
Okemah 5311 loam, 0 to 2 percent slopes------ 
Olpe gravelly 5311 loam, 3 to 15 percent 

Slopes------------------------------------- 
Osage silty clay loam------------------------ 
Stony land-Talihina complex, steep----------- 

Stony land------------------------------- 

Talihina soils--------------------------- 
Summit silty clay loam, 1 to 4 percent 

slopes------------------------------------- 


slopes ---~-----~---------- ----~---~----------- 
Summit soils, 1 to 4 percent slopes, eroded-- 
Summit-Eram complex, 4 to 7 percent slopes, 


Verdigris silt loam, occasionally flooded---- 
Verdigris soils, frequently flooded---------- 
Welda silt loam, 0 to 2 percent slopes------- 
Welda silt loam, 2 to 6 percent slopes------- 
Woodson silt loam, 0 to 1 percent slopes----- 
Woodson silt loam, 1 to 3 percent slopes----- 
Woodson soils, 1 to 3 percent slopes, eroded- 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Woodson-Kenoma association: Deep, nearly level to gently sloping, 
somewhat poorly drained and moderately well drained soils of the uplands 


Eram-Summit-Collinsville association: Deep to shallow, gently sloping 
to strongly sloping, moderately well drained to somewhat excessively 
drained soils of the uplands 


Catoosa-Eram-Clareson association: Moderately deep, nearly level to 
strongly sloping, well drained and moderately well drained soils of the 


COFFEY 


BELLE 


z uplands‏ کو 
Kenoma-Olpe-Woodson association: Deep, nearly level to strongly slop-‏ |< 
ing, well drained to somewhat poorly drained soils of the uplands‏ 1 
Verdigris-Lanton-Leanna association: Deep, nearly level, moderately‏ 2 
well drained to poorly drained soils of the bottom land‏ = 
L‏ 
E | Compiled 1977‏ 
° 
a 2,‏ 
| ; 
1 
1 
1 
WOODSON |) ALLEN | COUNTY !BOURBON‏ 
COUNTY | | COUNTY‏ 


Each area outlined on this map consists of 


more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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CONVENTIONAL AND SPECIAL 


SPECIAL SYMBOLS FOR 
SOIL SURVEY wap ووه‎ s 


SOIL DELINEATIONS AND SYMBOLS سک‎ 
ESCARPMENTS 
Bedrock vvvvvvvvvvvvvvvvvvvv vv 


(points down slope) 
Other than bedrock ——————— 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Limestone quarry 


Borrow pit 


i 


H 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


{ بس‎ à 
Intermittent e 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


SOIL LEGEND 


NAME 


Catoosa silt loam, 0 to 3 percent slopes 
Clareson complex, 1 to 4 percent slopes 
Collinsville complex, 2 to 15 percent slopes 


Dennis silt loam, 1 to 4 percent slopes 
Dennis silty clay loam, 1 to 4 percent slopes, eroded 


Eram silty clay loam, 1 to 4 percent slopes 

Eram silty clay loam, 4 to 7 percent slopes 

Eram soils, 1 to 4 percent slopes, eroded 

Eram soils, 4 to 7 percent slopes, eroded 
Eram-Clareson complex, 1 to 15 percent slopes 
Eram-Gullied land complex, 3 to 7 percent slopes 
Eram Talihina silty clay loams, 5 to 20 percent slopes 
Eram-Verdigris complex, 0 to 8 percent slopes 


Kenoma silt loam, 1 to 4 percent slopes 
Kenoma soils, 1 to 4 percent slopes, eroded 
Kenoma-Olpe complex, 2 to 7 percent slopes 


Lanton silty clay loam 
Leanna silt loam 
Lula silt loam, 0 to 3 percent slopes 


Mason silt loam 
Mayes silty clay loam 


Okemah silt loam, 0 to 2 percent slopes 
Olpe gravelly silt loam, 3 to 15 percent slopes 
Osage silty clay loam 


Stony land-Talihina complex, steep 

Summit silty clay loam, 1 to 4 percent siopes 
Summit silty clay loam, 4 to 7 percent slopes 
Summit soils, 1 to 4 percent slopes, eroded 
Summit-Eram complex, 4 to 7 percent slopes, eroded 


Verdigris silt loam, occasionally flooded 
Verdigris soils, frequently flooded 


Welda silt loam, 0 to 2 percent slopes 

Welda silt loam, 2 to 6 percent slopes 
Woodson silt loam, 0 to 1 percent slopes 
Woodson silt loam, 1 to 3 percent slopes 
Woodson soils, 1 to 3 percent slopes, eroded 
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